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AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM 
TELLS YOU WHICH PUMP CONTAINS THE BEST 

THE ETHYL EMBLEM on a gasoline pump stands for extra quality 
in anti-knock (octane) and all-round value. Samples are double- 
checked by your oil company and the Ethyl laboratories. 

In your car, ‘‘Ethyl”’ means a cooler-running engine in summer; 
a quicker-starting engine in winter; extra power and smoothness 
all year. When you stop for gasoline, the Ethyl emblem tells you 
which pump contains the best. err casotins conronaTion, NEW YORK 


Nobody Working Here! 


You steer... Fbuid Due does the work! 


You'Re not at work, when you're Fluid 
Driving. You're steering today’s most ingen- 
ious and obedient car. -and you'll get a big 
kick out of it! 


Fluid Drive is the first new motor cat fea- 
ture in years that does something really big 
for the driver! 


You never quite get over the wonder of 

ears that are shifted for you... of power 
applied through oil, so smoothly that you 
can’t make it jerk or buck! 


WHY SHIFT GEARS? 
You put on the brakes for a traffic light... 


BE MODERN—with Fluid Drive 
and Vacamatic Transmission— 
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but you stay in high gear position! You glide 
away again when the light changes ... but all 
you've done is to step on the gas! In all 
normal driving, you drive this way... and 
you realize what a relief Fluid Driving brings. 


‘Try Fluid Drive with Vacamatic transmis- 
sion at your Chrysler dealer's. It’s standard 
equipment on most Chrysler models this year 
and only a few dollars extra on the lowest- 
price Chryslers. 


A phone call to your Chrysler dealer will 
bring a Chrysler to your door! 


FOR SAFETY! 


Cheyster's Safety Chat 
ona ship. You will use 

butyou're mighty gladto haveitwhenyouneedit. A 
) _veryvaluablesafeguard forparking...formaneuver- 


a y ing your car in close quarters or dangerous places! 


+ Tune ia on Meioe Bowes, Columbia Network, 
Every Thursday, 9 to 10 P. M., E. 


Buy Chrysler! 
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HICKMAN POWELL, who tells the 
story of Dr. Sanford A. Moss’s red-hot 
tornado on page 66, is a veteran news- 
paperman now specializing in person- 
sketches for many magazine: 
a reporter for the New York Evening 
World and later for the Herald Tribune, 
he covered somie of the mos 


is “What the Citizen Should 
Know About the Coast Guard,” 
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National Spark Plug Change Week May 5 to 11 


Changing spark plugs every 10,000 miles saves 
you money and revitalizes your car's performance. 


Champion Spark Plug dealers offer special s 
plug service during “Change Week” whic 
cludes testing, cleaning and adjusting—services 
which enable you personally to see whether new 
spark plugs are necessary. 


No other spark plugs have the patented Sillment 
seal which keeps Champions free from trouble- 
some gas or compression leakage common to 
ordinary spark plugs. ‘This exclusive feature alone 
makes Champions your logical choice if you want 
the performance your high-compression engine 
and today’s modern anti-knock fuels are capable of. 
‘There is a Champion dealer near you who dis- 
plays the familiar Champion “bow-tie” sign 
which is the sign of dependable servi 

him revitalize your engine today! 


Youre always ahasd with hemapion ! 
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| YOU are president 
| of a power pla 


The generator under the hood of your 
car is your power plant for supplying 
the current to operate lights, ignition, 
radio, heater and other accessories; in 
addition, it is called on to keep the 
battery in a charged condition by re- 
placing the energy consumed by the 
cranking motor in starting. 


As president of this power plant, you 
have certain responsibilities. First, 
know the make and capacity of the 
generator in your car. Second, see that 
the generator is kept in good condition 
to supply the current for your require- 
ments; a good battery that requires 
frequent charging is a sure sign that 
the generator or regulator needs atten- 
tion. Third—and very important— 


make sure that original equipment 
parts are used in servicing your 
generator. 


Delco-Remy generators, incorporating 
in their design the improvements and 
refinements of Delco-Remy’s long 
manufacturing experience, are original 
equipment in millions of cars and 
trucks—nearly half of all cars and 
trucks sold. Delco-Remy original equip- 
ment service parts and replacement 
units are available at good service 
dealers everywhere. 


Delco kemy 


World's Largest Manufacturer of Automo 
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The Complete 
Portable 


Champion Keyboard 
‘$4 Characters 


elt Side Back 
Spacer 

Left and Right Care 
riage Release 

Right Margin Su 
with Warning Bell 
Paper Release Lever 
Black and Red 
Ribbon 

Single, Double and 
‘Triple Line Spacer 


Paper Bail 
Variable Line Spacer 
Right and Left Shift 
Keys 

Sealed Action Frame 
Touch Tuning 

Paper Centering 


Margin Release 
Keyboard Tabulator 


It’s not necessary to accept a partially complete 
portable typewriter . . . not when you can buy 
the popular Champion equipped with 15 out- 
standing features of the famous big Underwood 
of business . . . and on the Underwood Easy 
Ownership Plan, too, Before you buy any por- 
table, see the Underwood Champion or write 
us for full information. 


Underwood 


Champion Portable 


UNDERWOOD ELLIOTT FISHER COMPANY 
‘One Park Avenue, New York, N. Y. 
Please give me full information on Underwood Port 
[Me*ipeurlet and four Eary Guewecbp Plow, 
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7° HIS MOTHER-IN-LAW WAS PLENTY SORE 


—but he’s out of the dog house now! 


KEEP OUT OF THE f 


DOG HOUSE 
WITH SIR WALTER 
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LET AN EXPERT TAKE 
CARE OF YOUR CARS 
Wleword , 


IT TAKES A TRAINED EXPERT TO 
PROPERLY DIAGNOSE STARTING, 
LIGHTING, IGNITION TROUBLES! 


HIS simple rule saves you money when- 
ever your car needs preventive service. 
Alwayshave your car checked by aqualified serv- | 
ice man, Insist on original factory parts. This | 
is particularly important in checking electrical | 
units, the “nervous system” 

of your car. It will pay you 

to get acquainted with the 
Auto-Lite service man in | 

your neighborhood. He car- 

ries a stock of original serv- 
ice parts that are used as | 

standard equipment by more 

aw than half of America’s car 
RAN) manufacturers. Itis his busi- 
\QS— ness to help you avoid trou- 

ble, to keep you getting top 
‘we auro-uTe senv- performance from your car. | 
Wee ; See him regularly to keep | 
minor car troubles from 
causing major repair bills. 
‘THE ELECTRIC AUTO-LITE COMPANY | 
Tolede, Ohio = Sarnia, Ontario 


fho-ure 


ORIGINAL PARTS ASSURE “LIKE-NEW” PERFORMANCE 
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IHAT suggestion, in past 
years, has prompted thou- 
sands of men and women, tn- 
certain how to plan their 
futures and safeguard their 
business success, to investigate 
the career possibilities in 
Accounting. Having investi- 
ted, they went further: took 
Fosalle training in thelt spare 
time; qualified’ for well-paid 
positions; and in so doing 
solved their ieee prob- 
Jems successft 
‘Among thoes shousanda 
were more than 1,900 who are 
now Certified Public Accoun- 
tants—nearly 10 per cent of 
all the C.P.A.’s in the country. 


What ARE My Opportunities? 


Frankly, they are important 
ones—and numerous. Begin- 
ning opportunities as book- 
keeper, cost clerk, billingclerk, 
time clerk. ‘Advanced oppor- 
tunities to serve in big and 
sxcall basiness firme advising 
on finance, analyzing costs, 
beining 13 sheep policies. 
Opportunities to qualify in the 
Governmental accounting jobs 
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ent angles—is what 

should have now, before 
making any, final decision. 
You'll find it in this 48-page 
book. And it is aptly titled 

“The Profession That Pays’ 
«+. for, as the official Journal 
of f Accountancy has pointed 
a profession 
fn which the average com- 
sation is higher, it is not 
nown to us.” So, if you really 
are in earnest—and willing to 
study seriously—fill in and 


that are opening up more and 
more. Opportunities in pri- 
vate practice, as a cost con- 
sultant or C.P.A. 

One has only to study the 
statistical side of the news 
about business expansions, 
new lines of manufacture 
marketing, to see that wher- 
ever business is busy accoun- 
tants are busy. For remember: 
this is the profession back of 
the financial success and prog- 
ress of all other enterprises. 


And accountancy incomes of mail the coupon for your copy 
$2, rad to $10,000, or more, today. Your future may lie 
yearly, certainly aren’t earn- inside its pages! 

ings to be dismissed lightly! 

The Best Answer of All “LASALLE 
ara are only 2 a EXTENSION UNIVERSITY 
facts in paating., Fac A ¢ Institution 
however, that certainly Dept. 683-HR Chicago, lil 


invite your very 
ough further investiga- { 
tion as to what LaSalle H 
Training for this profes- 3 
sion of many opportuni- 
ties has in store for you. 
Complete inform: 
tion—a survey covering 
this subject from differ: ¢ 


Sok : 
po ea 
sale 


Present 
Podtion. 
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MOBIL HANDY OIL 
It penetrates quickly —lubri- 
cates thoroughly—without 
gumming. Helps prevent rust. 


Fine for shop and garden 
tools, home appliances, 
and points around your car. 
Free wall clip with every can. 


| Mobil 
Handy Oil 


FOR YOUR CAR ENGINE 


Mobil Upperlube reaches up- 
per cylinders as a mist—pro- 
duces anadsorbed filmon the 
metal surfaces. This adsorbed 
film provides lubrication at 
starting,andothertimes when 
the regular oil supply may be 
inadequate, thereby guarding 


against scuffing and undue wear. 


MOBIL UPPERLUBE 


Buy Where You Buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MORILWAX- MoBiL STOP.-LEAK 


MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL NYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 
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Coming Next Month— 


BLIMPS in the modern, streamline U. S. Navy? 
‘Yes, indeed. Lighter-than-air craft have a defi- 
nite place in the plans for our naval defense. 
What their work would be in time of war, how 
the Navy is building them and training the men 
to man them, is told in an article by John 
Watson. 


DAYLIGHT jis no longer the capricious, un- 
manageable thing it used to be. Architects and 
builders are now able to direct and control it in 
homes, offices, and factories by the use of new 
materials and products developed by the glass 
industry. An article on “Light Conditioning” 
describes these new aids to comfort and effi- 
ciency. 


FLYING POSTMEN, riding their routes at 
more than 100 miles an hour without stop, now 
pick up and deliver mail in communities off the 
regula: routes. Read “R.F.D. Gets 
Wings, les. Morrow Wilson, for the 
story of this interesting new development in 
commercial aviation. 


OUTDOOR FURNITURE will make your 
garden more livable. An article shows how to 
build your own garden suites, servers, lawn 
chairs and settees—some of them with wheels 
so that they can easily be moved to choice spots. 
Construction is simple, but your friends will 
exclaim over these serviceable, attractive pieces 
all the same. 


INSIDE A MILITARY TANK is about the 
noisiest place you could find. But did you ever 
stop to wonder why it isn’t just about as noisy 
inside your family car? After all, both pack 
powerful engines and both are constructed most- 
ly of metal. What's the answer? Why does your 
new car run so soundlessly? To get the low- 
down, Schuyler Van Duyne takes you right into 
the car makers’ “quiet rooms” and sound labora- 
tories in “Detroit Sound Detectives Give You 
Quieter Cars.” 


NO ELECTRIC SERVICE available at your 
summer home or farm? You can make a light- 
ing plant of your own from two junked auto- 
mobile generators and a gasoline engine. 
Everything you'll want to know is told and well 
illustrated in a comprehensive article. Best of 
all, the unit delivers 110-volt alternating cur- 
rent, so that you will be able to plug in your 
favorite radio just as at home. 
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SENSATIONAL CAMERA VALUE! 


Agfa Speedex: $2922 


® This beautifully compact Agfa 
Speedex takes twelve 24/4 x 2¥%4" pic 
tures! Here are its All-American fea- 
ture: 


2. Highly-corrected £45 anastigmat 

3, Precision shutter speeds of % to 
1/250th of a second, 

4 Focuses 3% ft. to infinity. Focusing 
ring in lens mount. 


SPEEDEX JUNIOR: Same features as above, but 
wrasse ese ABFA <O> CAMERAS 
focus operation. Only $11.00! Agfa Ansco, 


Binghamton, New York, MADE IN U.S. A. 


q only 
EVINRUDE 


GIVES THIS SMOOTHER 


PERFORMANCE 

responsiveness . »  thelling performance that packs more 
pleasure into every mile! And now you can choose a four- 
ovlinder Evineude right in the same price range with “ewins” 
of comparable power. Evinrude offers 4. great “fours” Tustrated— 

see them at your dealer, oF write for new catalog! ‘Marlin’s  depend- 
NEW FULL REVERSE! Now yours in two famed light able, bolt action, 
motors, Evinrude’s advanced development of Full Reverse! fa pay 
Steer in any direction . . . reverse the course . . . back NEW aiewer and sear 
away from crowded docks . . . the last word in complete mechanism of proved suc 
maneuverability is built into these two models. periority, special military 
CATALOG FREE! Handsomely istraed,fallcolor caalog of 9 type one: piece, burtniock, 


Evinrude modelr—alio catalog of6 Elko models priced aslow as $26. mous Ballard 
Shandy Bentand Mover Stee ad Bore Gaste Keg rifling. A big 105 
of Leading Bu aren, EVINRU value a¢ +...5 


MOTORS,47 
pS ED ei tepmaicranage Send 6c for handsome THE MARLIN FIREARMS CO. 
4 OB. Factory ond pabject to chm, new catalog to——> 5 Willow St., New Haven, Conn. 

| Yous or eae: artists silted pl. nid for peta, king 


AN EVINRUDE a 
FOR AS LITTLE AS LIZ Uy | 
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WHEN R. E. B., of Canfield, Ohio, 
asked our readers to suggest uses for 


empty cheese boxes, he started some- 
thing. Of the scores of letters received, 
many illustrated with drawings or photo- 
graphs, it is possible to print only a 
few representative examples. A few 
readers also told of uses for the large, 
round “wheel” cheese boxes. To all 
these readers, thanks. 


For “Kraftsmen,” the Cheese 
Is Only a By-Product 


I Have been wondering why no one men- 
tioned making shop cabinets out of cheese 
boxes, and along comes the query from 
R.E.B. I have been making these cabinets 
for ten years and have the shop about full. 
Size of ‘cabinet depends on the number of 
cheese boxes you intend to use as drawers. 
Fronts of the boxes are sanded and stained, 
and I put on brass card holders with the pull 
lip attached. Such cabinets are ideal for 
holding screws, bolts, nuts, and other small 
parts.—S.J.G,, Wichita, Kans. 


Recentiy I saw a bed lamp made from a 
two-pound cheese box. It had a piece of No. 
9 wire attached to it, for hanging on the head 
of the bed. A regular light socket was in- 
serted, and a 25-watt bulb—J.H.S., Harrison- 
burg, Va. 


My oNty trouble with cheese boxes is in 
finding enough. I have used them for seed 
boxes, boring holes in the bottoms for drain- 
age and putting in a layer of pebbles, then 


filling with loam and sprinkling the seed on 
top.—H.T., Warren Point, N. J. 


You can make a feed trough for chickens 
out of a five-pound cheese box by sawing it 
lengthwise to leave the bottom and one side 
joined together, and nailing a small board at 
each end to hold the trough upright.—R.M., 
Notre Dame des Anges, Quebec. 


A cukese nox makes a good rack to hold 
chemicals, when plywood legs are glued on 
at each end, After staining, it should receive 
@ coating of water glass to protect it from 
chemical stains—D.B., Lynchburg, Va. 


‘My citgese noxes go to make stormproof, 
cat and dogproof feeding stations for our 
little friends, the birds. All it takes, besides 
a cheese box, is some tin for roof and ends, 
and some wire.—G.H.W., Roanoke, Va. 


We axe very attractive flower boxes out 
of cheese boxes. First we sand off the mark- 
ings and give them two or three coats of 
paint inside and out. Then we decorate the 
fronts with decalcomania transfers—G.E.S., 
Jackson, Mich. 


Ten Cheese Boxes Stack Up 
as an Attractive Cabinet 


Is answer to your request for cheese-box 
projects, I inclose a photograph of a portable 
cabinet made from ten of these boxes. Five 
boxes are nailed together to form each side 
of the case, using 1” finishing nails. Slats are 
nailed to the ends of the boxes, and the two 
sides are joined with hinges and a latch. 
Handles are bolted to the top. One-inch 
strips of wood can be nailed to the front 
edges of the boxes so that small articles will 
not fall out. Two coats of paint, inside and 
out, complete the job and make an attractive 
cabinet.—F.S., New York City. 
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DAISY MANUFACTURING COMPANY, 556 UNION ST., PLYMOUTH, MICHIGAN, U. S. A. 
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A Sidewalk Superintendent 
Wants to See It in Print 


AW, THEY ARE ALWays, 
Too FAR Away t 


IG 7 
a” 
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Wuite watching 
workmen excavate for 
a new building, I no- 
ticed how many other 
people were standing 
around watching also. 
I always got a kick 
out of such things, so 
I thought it might be 
@ good idea for you to 
show a bridge or a 
dam in process of con- 
struction. There must 
be many more readers who feel as I do. 
R. W., New York City. 


Keep Flame Away from Your 
Automobile Battery 


Coarine car-battery terminals with candle 
wax, as suggested in your March issue, can 
be dangerous if it is 
done by holding the 


tum ca 
lighted candle above fwerose. “coom 
the battery. Fumes Sonenmioy 
coming from the bat- wt 


tery can ignite, caus- 
ing an explosion. IT \ o? 

know this is true be- oe 

cause I have seen it o& 

happen. Better melt Z z= 
the wax somewhere 

else and pour it on the 

terminals.—C. A., New 

York City. 


We Thought All Boats 
Had a Fluid Drive 


Bein specially interested in the principle 
of the “fluid drive,” I have been wondering 
whether it could be used on boats. It is the 
coming thing in automobiles, and I believe 
it might be equally good on light boats— 
R. M, Hackensack, N. J. 


One of the earliest applications of the 
hydraulic torque converter was made on 
internal-combustion-powered towboats and 
other harbor craft—Ed. 
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The Math Sharks Take a Ride 
on J. R. G.’s Adding Machine 


J. R. G., who engaged in the youthful pas- 
time of playing with an adding machine, was 
quite correct in his supposition that adding 
1 to 2 to 3, and so on up to 1,000, would pro- 
duce an answer of 500,500. In order to verify 
this answer, I would advise him to consult 
his algebra’ book rather than his adding 
machine. The formula for the sum of the 
terms in an arithmetic series is: sum equals 

number of terms di- 


ont aaone vided by two, times the 


On vouR sum of the first and 
Aooma last terms.—-W. D. P. 
BACHINE: 3 Santa Barbara, Calif. 

J. R. Gis surmise, 


that if the sum of the 
numbers from 1 to 10 
) equals 55 and the sum 
of the numbers from 
= \ 1 to 100 equals 5,050, 
RH the sum of the num- 
v ~ bers from 1 to 1,000 
should equal 500,500, is 
correct, Moreover, the sum of 11 to 20 equals 
155, the sum of 21 to 30 equals 255, the sum 
of 81 to 40 equals 365, ete,, ad infinitum. The 
same characteristic may be observed in rel: 
tion to the sums of the several hundreds, and 
of the thousands, namely, the sum of 101 to 
200 equals 15,050, the sum of 201 to 900 equals 
25,050, ete.; the sum of 1,001 to 2,000 equals 
1,500,800, the sum of 2,001 to 3,000 equal 
2'500,500, ete. The same relation crops up in 
number systems containing more or less 
than ten numbers. For instance, the sum of 
numbers 1 to 12 is 78, and 78 in a number 
system composed of 12 numbers is equal to 
68. Also the sum of numbers 1 and 2 is 3; in 
a number system of two numbers, 3 would 
be expressed az 11. As far as I have been 
able to ascertain, this quality of numbers has 
no practical value.—-E. V. C., Cleero, Til. 


Anyhow, It Would Be a Rest 
from Stukas and Such 


In THs day of war- 
fare and strife, I think 
it would be a good idea 
for you to publish an 
article telling how the 
people of ancient and 
medieval times fought 
their wars. But more 
than that, I would like 
for you to publish 
plans for making 
models of some of 
their weapons, such as 
catapults, crossbows, 
and wall-scaling towers. Making these is my 
hobby, and I am out of ideas—R. E. M. 
Clayton, Ohio. 


POPULAR SCIENCE 


In North Carolina there's one of the world’s 
strangest enterprises . . . a microbe farm! 
Alaboratory devoted to propagating those 
elemental forms of life like amoebas and 
hydras and their many cousins. Dr. T. E. 
Powell sells them by catalogue to univer- 
sities, medical schools, and other scientific 
centers studying human | 
Science on-the-screen let’s you meet these 
fascinating inhabitants of a dramatic world 
we never see with the naked eye. Don’t 


Popular 


it at your local theatre. 


Popular Science on-the-screen 
353 Fourth Ave., New York, N. Y. 


Theatre 


Address. 


Please mention Porctan 


JUNE, 1951 


Produced in Mognocolor by Foirbonks and Corlisle 
with the cooperation of the Editors of Populor 
Science Monthly. Distributed by Poromount Pictures. 


(i Here's my vote to bring the latest issue of 
Popular Science on-the-screen to my local theatre. 


takes the “irk” out 
of housework 


Enjoy hearty and tasty meals on 
time, gentlemen? Like your wife 
as and fresh as the celery 
she bought for dinner? In the in- 
terests of both considerate and selfish 
husbands, Popular Science on-the-screen 
reports on the latest kitchen kwickies . . . 


modern scientific conveniences that make 
the kitchen a playground (we hope)!'If you 
are out to make a hit with the little lady, 
toke her to see this feature of Popular 
. and get ready 


Science on-the-screen . . 
prove that kitchen! 
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1 DON’T CARE IF HE DID TELL 


YOU TO GET SANI-FLUSH TO 
CLEAN OUT THE RADIATOR 


he lrg 
job yo 
9 the 39 
Do tie ice sta 
water | 
Sani-Flush 


We stores 


WRITE! fcc Sat attaliy asd Seip iow pester Write Teas! 
CUSHMAN MOTOR WORKS, Dept. 5-6, Lincoln, Nebr. 
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Right Now We're More Interested 
in a Mothproof Bathing Suit 


Wut porsx't some one invent a floating 
hockey puck? I noticed last winter “how 
many times a puck is 
ruaring puck? hit by an amateur 
* player and lands in 
e =) the nearest hole in the 
ice. Trying to fish it 
BONK \aesy, out is of no avall; as it 
a immediately sinks to 
the bottom like a 
leaden weight, much 
to the distress of the 
players. A floating 
puck would surely be 
an. asset_ to. hockey 
players—D, 8, Med- 
ford, Mass. 


Thread Dial Indicator Made 
Without That Worm Gear 


Ix your November 1940 issue there was an 
article by C. W. Woodson on a thread dial 
indicator. It’s fine; I built it. But here's an 
angle to that project which perhaps many 
a chap overlooks: I have cut a number of 
relatively large worm gears for astronomical 
instruments, using the method the author 
describes. That's very good dope, and it was 
an excellent idea to publish it. However, it 
seared some chaps away; they thought it 
too difficult. I spoke to two men who had 
given up the idea and told them to use a 
32-tooth steel spur gear, which is obtainable 
at low cost, instead of the worm gear. This 
will work just as well and it reduces the 
cost of building the dial indicator to only a 
fraction of what it would be with the worm 
gear—H. B, B., Pittsburgh, Pa. 


He Wants No Nail Polish 
on HIS Scale Weights 


Winx all due respect for K. L, R, I disagree 
with him on his idea 

, oT THE MANU) 

of coating Photo- bo'ny WEichiNG FOR me! 
graphic scale weights 
with nail polish, as 
suggested in your 
March issue. The 
added weight of the 
coat of nail polish 
would render the 
weights inaccurate, 
especially gram 
weights —H. A. 8. Jr 
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nautical Engineering; Bus 
tration and Accounting. V 
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School Course 
at Home 


Many Finish in 2 Years 
‘Youcancompletethissimplified High School 
Course as rapidly as your tine and abilities 
permit. Equivalent to resident school_ work 
sehiepages You for entrance to college. Stand- 
ard H. S. texts supplied —Diploma, Credit for 
HA S eublocts already completed. Singie CA 
Jor advancement in business and industry aad socially. 


College Entrance 
‘During the past 19 years, our High School graduates 
have been admitted to" S31 different, Universities 
Colleges, Junior Colleges and Normal Schools 80% 
of them’ without entrance examination, Course, alsa 
Drepares for teachers’ certificate and pre-professional 
Examinations. 
Business—Indi 


To get and hold a good position in Business today you 


sd fogustry. 
Don't Be Handicapped— 


Complete Your Training Now 
Bea High School Graduate! Prepare yourself for peo- 
Batlas is Besiness and glewerye sed a Protetes, 
Eatge Entnnce and soa gure. No mater what 
ine you may select Hi raining wil prove 
invaluable to you! Our moderate fees cover all instruc= 
tion, standard textbooks and Diploma. Easy monthly 
terms. Get ahead in life. Start your training NOW! 


17 Other Courses — 
‘ur, and” Bosines Men belped 


eeicerepeeteancine at 
eres rece etn 


‘offer you qual 
the best pay 

‘coupon Noobligation. Write TODA} 
‘Mail coupon for information about line that interests you 


American School, Drexel at 58th, Chicago 


One More Tabby Gives All 
for Dear Old Science 


Beto interested in the experiments of 
0. C. T, West Lafayette, Ind, to see how a 
eat takes up milk with 
its tongue, I tried it on 
our old cat. I found 
that the milk enters 
the cat's mouth under 
his tongue. On the 
down stroke, our cat 
seemed to kick the 
milk back into the 
mouth instead of dip- 
ping it up on the upper 
surface of the tongue. 
When corn flakes are 
in the milk, they stick 
to the upper surface of the tongue—H. K. C., 
Flint, Mich. 


Another Cellar Machinist 
Volunteers for Defense 


now | know How 
SeoLorise 
FEELS! 


R. S. B,, of Gothenburg, Neb., is right about 
putting homeworkshop fans on defense jobs. 
I also have been a machinist for 22 years, 
but at present am on 
the police force and on 
duty eight hours a day, 
with nothing to do 
after hours except play 
around with a smail 
lathe, drill press, shap- 
er, and milling ma- 
chine which I pur- 
chased from advertis- 
ers in your magazine. 
I could make a num- 
ber of small parts for 
defense items—J. W. 
S,, Ambler, Ps 


We Wonder Why They Put 
Casters on Furniture 


GOsH, THERE MusT BE, 
‘SOMETHING ICAN OO! 


‘Tue letter from L. G. 
M., Minneapolis, Minn., 
whose father could 
“make the table walk,” 
interested me particu- 
larly because my mother 
has the same power. 
T'd love to be able to do 
it myself, but I guess I 
don’t have enough elec- 
tricity in me, or some- 
thing.—M. L.'H., Upper 
Darby, Pa. 


ME, 1D RATHER. WALK, 
THE ‘DOG! 
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“John, look at that 
bad leak. Must we 
buy a new boiler?” 


; say not; 
U1 Fix it with a Few cents 
worth of SMOOTH-ON” 


When a leak develops in a heating boiler, 
tank, radiator or pipe, you can seal the 
cracks with Smooth-On yourself, with- 
out heat or special tools, or previous ex- 
perience, and the repair is lasting. 
Smooth-On is useful in many other 
household and auto repairs, too, for it 
will seal cracks in auto engines and 
radiators, crank cases and gear cases, 
tighten loose parts around the car, and 
loose household fixtures, tool handles, 
door handles, ete. 


FRE 


40-Page 
Repair Handbook 


170 Diagrams and simple instruc- 
tions for making repairs around the 
home, on the auto, and in the shop. 
Containg many helpful suggestions 
hot published elsewhere. Fo obtain 
Your free copy of this manual, ‘il 
In'and mail the coupon. 

Get Smooth-On No. 1 In, 1%-02 
‘oz,. IIb, oF 5-Ib, tins at nearest 
jardware ‘store or if necessary 
direct from us 
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With the Inventors 


INTERMESHING like giant gear wheels, a 
pair of amusement-park merry-go-rounds 
provide new excitement for thrill-seekers. 
Each “tooth” of a wheel carries a car for 
passengers, and, as it revolves, gives the 
riders the illusion that they are rushing 


toward an inevitable collision with the cars 
of the adjoining wheel. To make the sensa- 
tion even dizzier, the wheels revolve on a 
slanting instead of a level plane. . . . IT LOOKS 
SIMPLE—but there’s quite a bit of inventive 
headwork behind a penholder for a desk set, 
devised by Samuel W. Traylor, Jr., of Allen- 
town, Pa. When the pen is inserted in its 
socket, a pool of mercury prevents ink on 
the point from drying and caking. As soon 
as it is removed, the pen is ready for instant 
use. Moreover, the pen point is kept bright 
and clean by its mercury bath, with which 
ink will not mix. Therefore any writing 
fluid automatically is wiped from the point, 
and rises to the top of the mercury, whence 
it rolls off the 
convex meniscus 
of the fluid metal 
through small 
holes leading to 
a reservoir below. 
(Mercury, because 
of its high surface 
tension, will not 
pass through the 
holes.) As often 
as necessary, the 
reservoir may be 
cleaned. The re- 
ceptacle is de- 
signed for pens 
with steel or irid- 
ium points, and 
not for those of 
gold or gold al- 
loy, with which the mercury would form an 
amalgam. ... A “CRASH PROTECTOR” to save 
occupants from injury, if a plane noses over 
and lands on its back, is proposed by Alex- 
(Continued on page 22) 
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There is a pressing need for well trained 
Drafismen—to meet Industrial and Defense 
requirements. Plans and blue prints must come 
inal defense activity. More important — 

¥{_ for the future—draftsmen and designers must 
first again in changing back to peace 
production. Here is YOUR opportunity 
a better job, Good Pay—more security. 


Got Practical Work Training 


S81 will rain you at home—in your spare time 
Ra Oy apt stsulon on a rk he 
eae kind of fobs you wil doin the Fodutrial 
“st fel, and train you until you are competent, 
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Rotthaet "font an T have trained many hundreds” of 
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taining from an Enger: the eon ia resonable 
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knife—and your 


wall is as smooth 
and firm os new. 
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With the Inventors 


(Continued from page 20) 


ander P. de Seversky, president of the Sev- 
ersky Aircraft Corporation. In a design he 
has just patented, the device consists of a 
rugged telescoping strut, withdrawn into 
the fuselage during flight by the same mech- 
anism that retracts the landing gear. When 
the wheels are 
lowered for land- 
ing, the crash 
protector simul- 
taneously rises so 
that it projects 
well above the 
cabin or cockpit. 
Should the plane 
turn over, an air- 
inflated rubber 
hemispheremakes 
initial contact 
with the ground. 
‘The impact forces 
a plunger back 
into its seat 
against a cushion 
of air and finally 
a hydraulic-type 
shock absorber. If those aboard the plane 
are securely strapped in, they will not even 
be jarred by an upside-down landing, the 
inventor maintains. His safety aid, because 
of its compact form, offers a minimum of 
interference with vision. . . . Not too flatter- 
ing to Homo sapiens is the title of patent 
no. 2,233,397. It reads, “Harness for Dogs 
and Children.” . . . INSERTED LIKE A SCREW 
in the end of a cigar, a holder invented by 
Thomas R. Schlitz, of Newark, N. J. pro- 
vides a secure means of attachment. Oval 
in cross section, its threaded portion spreads 
the packed tobacco as the holder or cigar is 
twirled between the fingers, forming an 
open chamber within the cigar. The fra- 
grant smoke may then be drawn freely 


through a slot in the side of the embedded 
tube. For cleaning, the holder may readily 
be taken apart as shown, . .. MANY INVEN- 
‘TORS have proposed amphibian craft, but a 
(Continued on page 24) 
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With the Inventors 
(Continued from page 22) 


land-and-water vehicle patented by George 
E. Powell, of Glendale, Calif., attracts spe- 
cial interest by its simplicity. Afloat or 
ashore, the pilot-driver employs the same 
gearshift and other controls. Endless trac- 
tor treads, with shoes of folded, reénforced 


rubber or leather, propel the hybrid vehicle. 
In climbing a beach and traveling on land, 


the shoes afford resilient traction; in the 
rater, they serve as paddles for the propel- 
lerless craft. Treads may be operated inde- 
pendently, for turning, by individual 
clutches. Either a gasoline or Diesel motor 
may be used as a power plant. The inventor 
foresees possible applications as a pleasure 
craft, a life-saving boat, a freight carrier, 
and a towboat, as well as an armed amphib- 
ian tank for military uses... . FOR A PAT- 
ENT APPLICATION, drawings will usually il- 
lustrate an invention sufficiently. Do not 
submit a model unless it ix called for... . 
A SPOON THAT STAYS PUT, on the rim of a 
cook pot or other utensil, is a welcome con- 
tribution of Kent 


<a Whitman, of Bos- 
YN ton, Mass,, to the 
hare! convenience of 
VY housewives, Just 
above the spoon’s 

bowl, a hook- 


shaped extension 
projects from the 
handle to serve 
as a support. By 
this simple ex- 
pedient, which 
makes you won- 
der why you 
didn’t think of it 
yourself, the 
spoon is prevent- 
ed from slipping 
down into the 
contents of the pot. It also remains cool to 
the touch, instead of burning the fingers 
when it is picked up. ... WATCHING A MOVIE 
sHOW in a fully lighted room or theater is 
(Continued on page 26) 
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@ From Montana comes this vol- | Company, “finest blades money 
untary endorsement of Marlin can buy... or your money back!” 
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THE MARLIN FIREARMS COMPANY ® 18 Willow St., New Haven, Conn. 


Blades today 


NEWEST FREE PATENT BOOK NOW READY 
W's fresh from the press—this NEW FREE BOOK—packed ond 
jommed inventions and the 
modern inventive market ten, newly published 


how modern inventions ore sold, how your patent protects 
you, facts about royalties and the modern method of mer- 
chandising new devices, etc. Book contains lotest information 
fon patents every inventor should have. 


REQUEST YOUR FREE COPY NOW 

The demand for this new free book is so great that our 
first printing is going fast. Send us your request today 
‘and we will arrange to mail you copy of book "How To 
Protect Your Invention” at once. Take no action about 
your invention until you receive and read this new book; 
but act at once in filling out the coupon below and moil- 
ing it to us for your FREE copy. 
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By all means make an accurate, dated record of your in- 
vention on the “Invention Record” form you receive with 
‘our FREE BOOK and mail it to us immediately. This form, 
sent free, will enable you to establish the date of your in- 
vention should need for this evidence arise. This step costs 
you absolutely nothing, yet it may be vital to your success. 
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Building — Washington, D. C. 
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With the Inventors 


(Continued from page 24) 


made possible by a scheme of recent inven- 
tion. The secret lies in using room lights of 
one particular color; and a projection screen 
that absorbs this color alone, reflecting all 
other rays. For example, the main illumina- 
tion may come from sodium-vapor lamps. 
In this case, the 


screen is of 
frosted glass 
containing such 


rare metals as 
neodymium or 
didymium, which 
absorb the yellow 
light of sodium 
vapor. In conse- 
quence, the screen 
appears black, 
until motion pic- 
tures are thrown 
upon it by a pro- 
jector using or- 
dinary white 
light. ‘The film is 
then seen as usu- 
al. In the same 
way, it is suggested, television pictures 
could be observed through a transparent 
screen of special glass without darkening 
the room... . D1SPOSAL of half or quarter 
shares to a patent is not unusual, but a New 
Orleans, La., inventor of a separating ma- 
chine has gone to greater mathematical 
lengths. Each of six assignees receives 
31/252 of his patent rights. A seventh as- 
signee gets the remaining 66/252. . . . CON- 
VERTIBLE in only a few minutes’ time for use 
by a man or woman, a bicycle designed by 
Cataldo Giambra, of New York City, has 
double utility. The upper bar of the frame 
has been made detachable, so that it may 
occupy either of the positions shown by solid 
and dotted lines in the diagram, To hold the 


bar in place, slotted connectors are used, and 
these are made rigid by screws tightened 
upon them. So little is the appearance of the 
bicycle changed by the convertible feature 
that it might be taken for a standard model. 
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All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for wae and “Schedule of Government and 
Attorneys’ Fees” —FREE! 
LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices) 

Washington, D.C. § 


413 Bowen Bid; 


feane! 


PATENTS = 


PERSONAL SERVICE “ 


« 
sketch and deseription of your invention, and 46.00. T will make 
fiearch and report. promptly us to {ts patentability and send you 
‘copy of my TEepage booklet. ‘Or, if you prefer to read my booklet 
firat, write today for PREB copy. Registered Patent Attorney. 


LF. Randolph, 340-D Victor Bldg.Washineton, D.C. 
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ARTISTS MAKE MONEY 
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address for Free Vocational Art Test. 
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AT-SHOOTING, high-speed SUPER-X 
22's pack a punch that finishes pests with 
Precision, instantly—at long ranges! They're 
available with two types of bullets—solid point 
of hollow point. Smokeless powder. Non-cor- 
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Easy Operation 


Save Time 
"and Labor with a 


MONTAMOWER, 


backs and aching arms just don’t hap- 


pen to users of MontaMower. All the drudgery and nolse 
‘of lawn mowing is done away with. No dead weight to push 
‘and pull. Instead, just 7 pounds of live mechanism that first 
gathers then cuts the grass closely, smoothly, and to the 
Correct height; no. matting: ‘no streaking; no clatter: no 
rattles. Cuts a 16" swath through long grasa, dandelions, 
‘spike grass and weeds. Cuts right up to. walls, fences, trees 
& posi: Teaves Ro trages to be rimmed by Band. Cutters 
wrpening. Built to last many years. Guaranteed. 
‘Thousands in use. Sold direct from factory. Costs little. 
Write at once for guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 


| 326 Houseman Bidg. GRAND RAPIDS, MICHIGAN 
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ere’s the secret of this simple method. Your lessons arein print 
‘and picture form, They show you every position, every move—just 
Ike & Teacher beside Jou—explaining, encouraging, coaching JOU, 
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INVENTIONS WANTE 


PATENTED OR 
UNPATENTED 


Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

fe have successfully helped inventors for over 17 years in selling their unpatented 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this co-operative owned association, Over 50 invention- 


minded employees. 


References: Dun & Bradstreet, Thomas’ Register of American Manufacturers, etc. 
CHARTERED INSTITUTE OF AMERICAN INVENTORS 


DEPARTMENT 3, BARRISTER BUILDING 


WASHINGTON, D. C. 
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Stephenson Laboratory, 62 Back Bay, Boston, Mass. 
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5247 W. Son Fernando Rd, Los Angeles, Calif, 
Five Cours in AIRCRAFT. MECHANICS and 
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On easy payments, you can 
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ome in ove of the dew Schult 
‘Trailers especially designed 
for emergency housing. 
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Tsing convenience. Sa 
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Send for this $1.00 Book for 
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Shooting Indoors or Out 
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Buffalo, N.Y. 


their mastery. 
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HORACE HEIDT and His PaY 
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UTILITY ligt Complete Kit 


2. $195 2 


EXTRA 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood ear 
ture frames, 


ing. How to carve 
chests, f 

level surface carving, 
ing, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated, —full 
cloth bound, Send only 82.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly— Dept. 61 
353-4th Ave. New York, N. Y. 
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Return coupon with order for Fireworks and 
"box of SALUTES FREE. 
SPENCER FIREWORKS CO., 


POLK onto 


FLUORESCENT LIGHTING AT 60% OFF! 


{COMPLETE READY-TO-ASSEMBLE KITS) 597,232" 


DIXON'S GRAPH-AIR GUNS stop 
sgucaks, remove rates, ease binding 
jueeze them and shoot 
Gi 


‘OFFERS BIG OPPORTUNITY 
FOR YOU TO MAKE 
BIG MONEY 


deced lubricanc chat canoe burn, 
Better for endless uses in work, ia 


jeaoe.an ARTIST vy 


FREE BOOK gives details! 


I Washington School of Art, Studie 126T 
4 -1115—15th St., NW, Washington, D. ¢ 


nae 


cacuLan MEAD GLIDERS'5.5:."s:e"CHICAGO 


BROOKLYN YMCA TRADE SCHOOL 


Trade Courses, Including De-10 aviation Mechanic eiging 
Ton Wcred. Aiso two. Machinist fy Tool and Die Staking 
Senr. day. brekapineetinay 1 Mechaneat =e 
Fai'Shop Fautpment 1 Bisset Bret 
Unexeelled Instruction!) Mechanical D . 
Fireproof Dormitories. | Auto e ; 
Special Privileses. Check your a 
Interests on coupon to reeeive al Dra ate 


MAIL COUPON 


re-bngineering 1123 Bedford Ave., Dent. P.S, 
Eneine jumer Brookien, New York Gis. M. ¥. 
Name 

Adres 


DO THE DEAD RETURN? 


A strange man in Los Angeles, known 
as “The Voice of Two Worlds,” tells of 
astonishing experiences in far-off and 
mysterious Tibet, often called the land 
of miracles by the few travelers permit- 
ted to visit it. Here he lived among the 
lamas, mystic priests of the temple. “In 
your previous lifetime,” a very old lama 
told him, “you lived here, a lama in this 
temple. You and I were boys together. I 
lived on, but you died in youth, and were 
reborn in England. I have been expect- 
ing your return.” 


‘The young Englishman was amazed as 
he looked around the temple where he 
was believed to have lived and died. It 
seemed uncannily familiar, he appeared 
to know every nook and corner of it, yet 
—at least in this lifetime—he had never 
been there before. And mysterious was 
the set of circumstances that had brought 
him. Could it be a case of reincarnation, 
that strange belief of the East that souls 
return to earth again and again, living 
many lifetimes? 


Because of their belief that he had 
formerly been a lama in the temple, the 
lamas welcomed the young man with 
open arms and taught him rare mys- 
teries and long-hidden practices, closely 
guarded for three thousand years by the 
sages, which have enabled many to per- 
form amazing feats. He says that the 
system often leads to almost unbeliev- 
able improvement in power of mind, can 
be used to achieve brilliant business and 
professional success as well as great hap- 
piness. The young man himself later be- 
came a noted explorer and geographer, a 
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successful publisher of maps and atlases 
of the Far East, used throughout the 
world. 


“There is in all men a sleeping giant of 
mindpower,” he says. “When awakened, 
it can make man capable of surprising 
feats, from the prolonging of youth to 
success in many other worthy endeav- 
ors.” The system is said by many to pro- 
mote improvement in health; others tell 
of increased bodily strength, courage 
and poise. ~ 


“The time has come for this long- 
hidden system to be disclosed to the 
Western world,” declares. the author, 
and offers to send his amazing 9000 word 
treatise—which reveals many’ startling 
results—to sincere readers of this publi- 
cation, free of cost or obligation. For 
your free copy, address the Institute of 
Mentalphysies, 213 South Hobart Blvd., 
Dept. 166T, Los Angeles, Calif. Readers 
are urged to write promptly, as only a 
limited number of the free treatises have 
been printed. Adv. 


POPULAR SCIENCE 


rN Clasijeed 


Classified Ads only 35¢ per word per insertion, payable in advanc 


QnEY-MAKING, 
NEY: SAVING 


Minimum ad 10 words. To be included in July issue copy should be in 
our office by May 7th. July issue on sale June 1. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 


ADVERTISING 


‘peat sd reachinn 
re tnrourhout Ua 


falingslist” rateboge. ree Chicago. Ad: 
Pune Aeency," 20-80 “west anne, 


LEARN Advertising at home Euy_prac- 
deat No text "books. Common 


ree 

Bava echool, of" Adtertising, 15i8 Baleh- 

Teun. Dept, 1741, Chu 

ADVERTISE: 2 words, 149_ne 
5 isa, Bree. Advertising 

ashb-P cottage Otave, chicas, 


cago. 


Tadustry. 
‘about few 


Yor ‘yours 
Duisiness, Over 200, fa 


F at 


Hiake loner nppivin 
Biles: Free Bates. "alco." 13 Atlante 
aren B 


‘00 FA PACTORTES of ote you New. Pat all> 
our pick! |Amasing oppor 
wer profits. -All found int New 
iuide,” Sent for $i cash: 

i 3. Sines ub 


tunities 
Agents” Buytry 
oF write for folder. 
Go." liwood City, 
‘BIG Money taking orders; shirts, 
ery. underwear" pants. Jackets, sweaters 
uniform, ete. Salen eatipment’ Pree. Es 
lence Wnnecessary. Nimrod, 4022-AV 
on, Cileas9. 
ENTS: Opportunity make money: book 
Gmriaaicg fi gusset Soames pans 
Tor free. introductory 
dia Grand St New 


GOOD Paving wosiness ailverine pmirrora 


ating autoparts. fetectors bleyces 
room Axtufes ty [Ste method. Fret 
i" proots. "Gunmetal Co 


FOUL. tee redler 
ge WBE 
eevee 


‘mirro 
eiace asiepiates, 
Pinter, 910, Marion: 


‘$16 DAILY at home, Make conmeticy, Gar 
Nore, etc, Employ agents voursell. Albert 

wilco Nicholls. 

‘SIGN leer transfer. Sampler Toe, Even, 
tat Sawyer, Akron, “Ono. 


JUNE, 1941 


| Papaasaie gd ome cept aes 


Droducts. We supply labels’ “bottles 
| Buormous probs. Guaico, P3000 Runeel, 


LOWEST prices in Ameria Free Sang 
eanee, atfies, Absolely” eautital Win 
gow Sign Leiters. Atlas, 7941-R Halsted, 

Shicags. 

EARN 810-818 dally appiving beautiful al 
ver and poidike Sign letters. Cost Ic 

Pree samples... Modernistic Sign, 1-306 

Lincoln, Gaicago, 

WE pack products under Your label. Cle. 
Gee, oa prosgea. eg. Bue prosis. i 

Rot iving 


Tetters; stores and ottces. 
Metalic’ Letter "Co.. 
Cateage, 


‘at 


‘AUTHORS’ SERVICE 


STORIES, Novels, articles — competentiy 

eae ypewrien for earl capsid 

eration. Welton ‘Tinney, Winnsboro, Texas 
‘AUTOMOBILES 


AUTOMOBILE Racing Book, Pifth Edition 
“Tuned, Tels how tobuila dit track 
bodies, ‘Records, 


“Job 


Hig eenuractarer, Sri Loraine, De= 


3007 


(PROPTT seling reyolationary Toot 
gample par it 
otk. 


‘wear ‘tieless shoelaces 
Mercer, 307°A ‘East 108, 


pumiber 


FERNAC Reger 8 ae re 
Sato erat rs 

BEng tate ity Sera eet 

IS ema 


ANTIQUES, RELICS 
INDIAN GOODS. 


INDIAN relies. Confederate bile, colps, 
rian, crfataia, enueress Curios” cAtalad 

ga Morac fe 100 cient arrosbeads 
Ho coMicteagavee head 800. Duntel Hot 

Sprtigs. Are 

SWORDS, Ravers. Dagsery, Poly, Cae 
‘log 10, abe iol, Lexington 

Asatte: New York 

‘ANTIQUE, frearms ager, Tee 
“dian Felice Liste free. ‘Nagy, 4A South 

1ath, Philadsiphia, Pa, 


= aaa 


REAL astrology at jis best, Bree 
"he Rising Star, 3004 E. i3 Be 
Kansas, 


sample. 
Wienke: 


STOP! LOOK! READ! 
These Classified Ads, under 
more than 110 headings, ore 


full of interest to everyone. 


Popular Science invites you to 


read them 
answer thos 
terest you. Our advertisers wi 


treat you fairly and courteously. 


carefully and to 
whose offers in- 


Pleate mention Porutan Science MONTHLY when writing to advertisers. 


Toamten ie ot tsar For oo 
‘second oll change, Compiete plans only 

‘one dollar. ‘Wayne Engineering, ‘Greene 
le, Oa 


GARAGE owners and mechanice only pur- 
‘hase ditect vat full’ factory disedunt 
selt-Locking Piston Ring. 

Nationally" distributed. Guaranteed per 


formance, Stops oll pimping. Saves eusom 
Tte-boriae sour. Write gr 
te and details. Tripie-X Ca, 3601 8. 

Ine, "Dept. 138. 


CONVERT your ear to burn. 
ave up, to 70% fuel coat Oh 


Bothing to, investigate, ‘Write for free elt= 
euiar Ho, 2 Bee ‘Company, 301-404 
Manchester’ Bldg: Portiand, Oregon, 


Sere Eiberal ini, 
Bo 


tery chargers 
4 Erupment 


terms. “"'Wte” Hobart 
Pu6ia, Trey. Ohio. 


‘CONVERT Cheap gasoline into Super Fuait 

Particulars. “Devereaux, Box 2008, Bat 
tun Greek, ‘Mick, 

NITERIDER, Checar, 

Tor Your car.. Catalog surprising novel 
dime. "Universal Speciaities, Aurora, Ti 
fteed. Sample abe. Wa 
"Atlantic: Towa, 
REFINE Used oli without cost, Particulars, 

‘G. Gerwin, Fairview, Okiahom 


AVIATION 


+ novelties 


bined. 
ters Termitial Co, 


tral 

of aviation as apprentices see 

page 19. 

LEARN to fy free. Folder, dlime, Obmeyer. 
‘Box 2018, Hempstead, N.Y 


35 


AVIATION wants more 


tiformation. 
Aeronautical institute Cine): 2105 Aureralt 
‘Bidg., Lincoln, Nebr. 


fpald or CO.5: Gh 
jean sada Ris Flower St 


eases 
Eevevach 


nae 
Sha Meath nthe at 8 
Sigg gpa 
ae ea ar 
ear usiconditional guaranteed. Low prices. 
eieedei, Wateaae Aceves 
ers, New York,” 


Send ide Yor catajog showing boats 
gf maciy Gea baat ara 7 


"Boat 
eed Mains oti Weleh Boat Co ta. 


Bi 
tors, 4606N, 27th St, bitiraukee, “Wis, 


SEE ee" whiney 
Ease, 8000. Wve., Balti 4 


STEREOSCOPIC. three dimensiona- Art 
Photos, articglars fox stamp. Oddity 
Bee, Gi, Feu, H 
PRETTY Girl art 
Big assortment. 1. 
wun. 383 -W. 4th. Chl 
TO REAUTIFUL art Huda 
‘Sales, Beach City, Ohio. 
‘BUILD IT YOURSELF. 


‘novelties 
"Sisson ioe". 8 


mney! Simple! Novell ‘Nerpetaal, eager 
oy Small’ investnent ine prod 


ftutes 13S 

1144, Chicago, 

sean Dome business making siatuary! 
te potters: aiden furniture 


free. Creative Publishers, 


“With chenmivals 


BERD your orn, 
castes, materials. Bite 
machine, shape 


‘ther metals and wocaworking (oo 
ficTgr new ils 3rpaag’Riated eas 
‘Tews Machine Go Dept. S50, 


Bai Hie, Biatton A. ise : 
‘ACTOMOR: 


‘Warebar, 


mi —_ ‘Seapters. al = We 
poe Bend ibe “for crepe. te. Bild-Ure 
‘Gen Derices. ‘North Park 


Pgresslonat. sige Tas 
PHOPESSI ONE i Misa Fe 


Handbook cata fsirations, 
2 ag it ti plans 


BOAT Blueprints and ful le eut-fo-ahape 


Lawrence: Se, 


NEw WZ ype electric outbgrd motyr jade 


“Sees car 
Gompless biats fue. Sager hie. 883° Le: 
Say Blas ee iar ts 
‘OurBOAD wr Motors, Used and Rebuilt, | 
‘ied Shareain ist | 


gue csandall-iets, B8S'Gommswenth, 


= Ships Bt 
Biri, sae te 


300" Sheriaan, Dept, 


ages gerne prrere 
cree, 


= by Tate me 
ae" ciunmetst “Gos 


ARE bene nae fg oe 
oe a 


fled eecarn: $1.00 Fe 
eth St.Jucwsonvilie, Pi 


‘Pusiess ot 
hovel 


marble imitation. tne material makes 
, Hale maids rnin 


‘have 
rity. Pinstex ine 
Gustries. Dept s.. i086 Washington “Ave. 


“MARINE: Convesion_Parte Tor alas 
sores. uy hare and eave Cobversion 

Paria Go. tra Bt. Boston, ‘Mi 

FORD. Marine. converts Cute, 
aktipay Bheineering Go. Dept. A.W 


KAYAKS, Outboards, Wowboats, Back 
‘weldwood eat it Cate 

tog I Gren Grad® Boats kaliburn 8, 
KAYAK. Blueprints—Deluxe models. de 
tails Toe. Viking Kanoes. Merrick. W. 


KAYAK Kjig_Outboards—Foldes, Sport= 


i 


BAREETLS" Dupiouelhy Reereee_ tga 
el" Bod cana Leng 


ie sapere 


36 Ps 


co 
& 

? i 
i 
He 
EE 
a4 


ey 
oki, Seicar aR nate 
Dearborn. Chicago, 7 
fing PROP oneing Ae 
ea 
‘heat 

ag ee aa mes 

aha ie Oy 

eles, eae Bs HG 


Field 
‘PS-t00, 


START predtaple collection Duxineye Zour 
Digatable colecion Baines gout 


ture’ free. AMorrison, 324}, 


“ine for mail opdet eperatory, Latest ine 


Taka Waseca 
MAE ete oat? 
mesure Olio Whe 


Sn. 
LiQUIp Marl Cont 


\(Fith moulds. ‘or full | ‘glazed! 
time, For getais write! féetet Cast Prods |  Sompeitiog ‘Hoary, Hab: 
‘bets Co. Dept. 1006 Boston Road, New | beriasté Aide. Sartlcuiars free” Marbie~ 
Yore Gist Ring’ Services kdwardsvitie, Hi 
(OWN and Operate a general appliance Fe al marble., Noy 7 
ORS SE OR WUT EMDERS SS: | ARE Arca sul, Neplin, A 
eg eg pea ea 
SELLING Out ail Order Busines Pres, 
abe saient, eal ore etn, ee 
Ee ese ‘Balt se 


fe mention Popurar Screxce Moray whew writing to advertisers. 


ace ‘a 
i 


SAIL, Order Plan toe “Swtstactas'¢ 
“George Beach, Han 


‘aateed. over. 


POPULAR SCIENCE 


TURN Tin cans ito money. Instructions | WHY bother wih enetay developing, re- | LUBENO slow in dare, Five 

roe ROASO BO Pte lt: | Wan aha Fu eng een Fe | Meagmope ran eon nr De 
xi ictures minut exty St.” New York City. am 
WaNPeb—ivpins and writes Top Has | Bisse Fence Ehctogrnic Olas! Fost | CqraLoo 300 ThusrsiGne 10,06, 

ay camera 1s yout ie: Straight ano, riees 

pape too res gle rner atnke | Sos ear Gumi iy Seen | RTA? 3 Sebtcrine BH 

OPERATE. Tecumate. aminemeat ge ears surement’ | FREE caislog Cl 

tet ATHENS, Amateurs, cave money oe: Chemie, mnepalon?: 

851, Heektoray Hin’ PRePOPPAPES. BES | orcting'tt ff Fine-Orain developer. Quart | 1. ofy:.wu cpr, (ie anak 
Hey Re waren | pevetted Be orage emo Beslopet | Latortaten. Branston, il °°" 

gar erie, We, ake E, "reas eas, AMERICAN Amatear —Chemiala Boge. 

elo, a Wat ar Badge Fs ny on, Fok | eta Deine ern ee 

Dromtanle binincoorecing air: | neta Complete chemicals: instruc: | CHEMICALS in Se quantities, Catalog fe. 
Aiisipteions aisfins: ite, LAO | [Goa Fa Socirum Chemical Laporatory, | —Fleusher's taboraturies, Medford 


fh Bea W., Wil 


a Presa easly Spe 


WE ba oa 


ers, daily. Tasiructions 
e'Barmen; 301i Glasgow, Porte: 


AMATEUR, Covet Prgier with alia 
turen ony 845 postpata? ar send $10, 
Bas isiman beances Fhe Tearbar Com’ 


Bibs Pest > "0. Bex 6, Bet 


buy at Towgst wholesale prices. | Bam 


WHERE 
‘Tnformation’ free. 
Bayonne, N. J, 
HOW and where 19 pbtain ej 
iculars tree, Star Service, W 
‘Oble, 


"Yorena, 


Par 
fabakoneta, 


‘MAKE money at home. 


apparianity: 
‘Baay work: Nussait C6, 
NiGn 


Finion-Salen, 


POPCORT aching Rew gi Caramel= 
ra epee Nontniae tas TEND. 
8100.09 Week wale" sand, Be 
ne dine Meat kie ak og Gia 
coh Ha dei Rohe wo 
i, ton, ean earn more. Send your name 
to Elsmor. Box 26. Phishing. N.Y 
WRITERS: Dime brings good, paving 758° 
Richmond, OOP bosduay: storing Th 
MAKE eniuine ruiber molds” Details five: 
‘ino, lek Swesehs Hatake, Besse 


BUSINESS SER 
ong, a 


YOUR, Broadway 
‘monthiy.. Particulars free, 
34ic Broadway, ‘New York. 


WRITE, A 
ate orl tee 


ised Cine-Kodak | 


wes rihae 
une d 


aineram. Ni 

GuwtGatnerai, Wise for sour cop 

Sack gusrantee, aera, 
Devt i Madison Bt 


AMATEUR Phoigeraphers, attention’ Im- 
Drove your hobby of pievire taking And 

tearm how to take mone wate 
apne | 


free. VAmerican “Sehool ‘ot , Phot z 
A318 afichienn, Dept. 1742, Chicagn. 
‘BE, the First ig your Community to. tom 
‘bireet color Prints, ae the testes nce | 
ised Orders wall | 


‘economical system yet devs 
ne f 


OF oe oe tae, 


RAS, 
cas 


JUNE, 1941 


| geen ‘Corporation, 30H ‘riage 8 


Ofer, shutters repaired. 
ate th ‘standard cammetaat 
& ‘Belmont, 


VES: 
famous art 


photographers” inatractions. 
getctiment, $00 Siter 


“itermas. 


ant § roa Hote Aca 
tmodels, Eight "3x7 stil. $100, “Holly 
Begg AP supply Ca sow tind! Monte 


MORE FOR 
YOUR MONEY 


The same advertisers will 
he found in this Classified 
Section month after month 
and year after year. Rea- 
son — Popular Science 
Classified Advertising Pro- 
duces Profitable Results 
For full details, write 
sified Adcertising Department 
Por Science. Monruy 
853 Fourth Avenue, New York City 


‘CHALK TALK RTUNTS. 


ue Pith | 


| POPPIES, au tinas: 


SPECTROSCOPE for quick chemical anal 
isis $2.50, McCurting Sons, Campbell, Cal 
‘DOGS. BIRDS. PETS 

estas Book, 
364 phot record ‘abe, Roy 


EDUCATIONAL & INSTRUCTION 


TRARY «eo eae eB demand ft 
cas Sea eter. Bie dae 
fig sans eaten 
sender Pumping. wpray ‘pana ‘metal 


Seale ates a 
Tans i CRE, 
erat eee 


ciety, dare meoene ar, Oat 
AN Belaen, Dep 316, Cheapo, 


Wks Helen compan ay whee ent, 
Brake Helen tape jerman, Dept, 


TAUGH producing, prosram, $1.00. tas 


trates Carioouist’ Bada, 
koa 
CHARTERS 
charters; complete. service 
#1300, Subimitted forma. Chas. Ge 
gues Dei, 
‘CHEMICALS & APFARATUS 


GHEMISTAY Tabersterh apperatue ang 


| Be ‘or free 4s Bare 
Siclogical Supply 
ave, Rochester N.Y 


Hage Ree and a 
‘tatine boaus at big elacount. a. 6" Wisn, 
Depts 56-190 124 Went 39 Street. NW. YC. 
HANDBOOK for Chemical experimenters, 
a 8c. Gperier Boakiet and 
Siepeny. Rendle Benes OO 
FREE. Chenntrr Stage, Supe ac Ee, 
‘Eauip complete ‘Remit 


2 LER eee 


) BE. 
i 


Please mention Vorvtax Sciexce: Moxtuty when wri 


Beale as Wi. 
Loeda ane SoA G 
emi as 


Violet 
‘tami 
015-0 


fot 
‘butlet 


SARGAIN 1 HP_rebullt motos 
phase, 110 voit, 3800 ‘rpm. 
puatantes $03." Send thet es 
lectrie Motor Co., 121 Charen Sty Bule 
talo, N.Y. 


15 MORSE 110 oR, algrnatne current 
ctioe motors. Rebullt, guaran 

BM Wiinat “Atte supply, Sad Be Bau 

Ave. chicago, 

MOTOR Winding data, dagrape winding 


Tessons Vpartchiefs. yamp, Motor Data, 
‘Box fet, Kansns Ci 

Bangaine™Welser ages Tne mo 
wikeTlisburts, BSr Pll, Trop, Obie, 


ip to edvertisers 


37 


AIR, Compressors LOCAL ssents wanted to wear and demon 
Fee she Gate suits to friends” he canvasers 
ree Fartial payment plan. Up, to $12 In a cx 
: Eocene annecenniy, Valuable demon: 
Mounts 23 Boned ation, Bot rest, 
Sochedeg tren, ofa, hose, big bar | Chicas ais 
apap at $4200 as Mechanics. We 
or gles ‘Strout ee ESS ag Peteed fare oe mechan tae 
‘SROURFTY in tand, Wastipaion, Mame ‘ke boomlet write Saanvile 
x f° asl, 
faate. wre for Mtersture ey 
state. J. W. Haw, ““HIGHORADE SALEGMEN | SEXD 2.00 or 3 pe; otk netic ‘op 
Rovtheri Pacite Re. St, Paul, Mish.“ | ApveRTISING Book Matches — Worlds son et Fo ne pes eae Be: 
BEB Th ana, largest Darece, ook "aeateh sameeren 
er ind selusy oe fibersh ferns: | Pactory otters savance cosh earaings exit | S7¥AD8. Ark 


The ee _S, 
Seues Sas es 


ere 


‘sthouette, 20 novelties, $0. iawn ornate 


NIQUES, Fearn, Ral Gulaonas Te 
sists, st sda GU it 


INVENTIONS WANTED 


Su ‘ore Mayfele chen 
ASTRONOMICAL, “Telsegpes, bing 
vtge Ti 


BRE act ales Boece ce. | MAKE more money ein ee 


fa anel Broduela, “Write toda 


se | EW, Modern method aulely oti, mel< 
| Nfotions°“frventionss “Watts, today 
oten-sevice Sompagt “Professions 
ASRS Eageetowe Re, 


Fea ee Ce LAR LES | mae pacer mmo it & 
Fee SS Blown : ayer aia 
Eis riraleatt wi Ctr ge 


Skrametican inventors, Debt, 3-C. Wi 
CONTACE 35 Buyers! Your javention 

‘ran. ints, and 25 manufacturers, 
492080 Drab 'cos#/ Wall Biret, New 


Tayentions maul 
avers, heap you eel your invention, 
‘Mlustrated catatoe | wri thee eeculnee Mul TeaBeM 
pfesrcmestel its | SE be ay at 


: invereigig Fonaed PaaS i; 
Gaeipsate. Sas Gans Se | Inverciong hones ato oi; 
aye ‘Year Accumulation stones rer ard sitet. Loule, Mo, 


TASH fr Inventions Patented oF anpat= 
Ciated her Wall Be- stil Pleat ER 


tea, | Lome, Bor 
pained ventions At wilt tae fp: | EDIBON fist practic! rea 
puna elt iNT | FRURGR tn pra ig aS Baa 
Bence, free. iacention eeporter, 34°11038 | rast Civeuind. Oi 


ia) Chien 
Si Bend tor Tree copy my 73: HOME oe 
Hemonabie terms, 
Personal 


PRACTICAL —tavgntions wanted by_oit 
Cihents Patented or wubatented, Natignal 
sarees Berens, Dept Bua at tou 
fanted, ail (bes, royal 
TAME Daten ed lopeeilln, 880 
Broadway. Nv. 


aa ENE. 


Sinate’ 
He panend ie iar mtg 
waite'ouaviered toavite of American dn ea ae es gs a 
Sento Bepe"S-a" Wasking.an" 5 Bie Ge “Berta auth a tora | RDG carat Mase Bihan iy 

| Be Dept. P-32, 121 Sands | Offerings, unbeliers iy Lew Prices, snipe 

free for inspection Faisal 

i areca | Panter arse Sena 0 efaeeE 
auliiige beet ode oem Riek: | Koei entra: BUFR We Gt 


FORMULAS—Latest, best. Analysis. Ut 


Grate ree “E Bellirt’ Engineering | ot Pieuisias 

Bite Caleake. —aaarantacd Gar: | Sent cheek money order atl Brum: ‘LEGAL DIRECTORY 

a * eran, i tphia. Pa, MEXICAN Leen} matters, Wm, Cooke, Re- 
TED Paxaata Harold Hunt's liable Amer Atty., ElPaso, Texas. 


| 
| 
BAUTED Peagute fn the sie Formals by | wit iuns | __table Amer att, iPaso, teins. 
‘nina. SP. C0. Pern Van N.Y. | wd Sioje Youtie iret AE | “MACHINERY, TOOLS @ SUPPLIES 
GET me be your chemist? Formulas. | ‘veneers. inlays, ‘Suara der prec tigen Sadler barn 
Sian chamil"Gapmant Bes, OO | Hills afe page aoe Mf 
an green Wood betice'Go Hae 
META, al eernt omar ames | Rew Paieana a 


Tots cat at ea Sr] 
ld Lint kre “Garon | ogteetnde tisties pnetecd Noreen ge fa 
ary, DG. decaf transters: etter ‘patterns: homecratt | {gmation. 4. Ps ‘as 8. 

oe 

Strang Seat ot emer: Socipeues | OEE Pree Lethetatt Gwinn pass | ccs Sarena dues 

‘or capital required. Pleasant work. Home | —phieta. prices of leathers, tools. “probects. =. | Feduest. Tractor-Lite Co. Sidney. lowa, 
Grery night, ie money” eye yeeNontges | tks exit money, -aitie Leatbey saan 
Pe a a Best 


MeNess So Chicago, Ti, 


38 Please ment 


"MAGIO TRICKS, PUZZLES, 
JOKER NOVELTIES 


MAGICIANS Attention! Clouds of Sate 


LOOK! Catas 
‘rick 00, 


porket-pariet 
iy’ fetends. 


Opn terse genset Be | monomer, 
5c. King Novelties, Box complete stock. New a used. We 
ren =| Saute seen 
Wry Pecomentel Savy, S08 wntend B "Bipnly Cor 4Gs-) Southwest Blvd. 
mite daddies | Rend We 
Sane | Heim ciae Haahel ae 
mg gaen) Rots Bests abt: | Mie Vein" ofan ada 
IMPROVED Hammer, Hos, Wire Sugicher | So “sik'Se' Tous kta 


RECEIVE eizantic 
use Tbe. Howard, 356 Broadway, Ne 


MOTOROYOLES, recoadijened: Hew, seed. 
pert ed 
pt ee 
poe 


fagiefans Button. 
fusion and free trick for 
‘Charles, Box 8889, 10 


‘CRARN Magic? Join Magia Prater 
st a ig 


‘Monin pies ioe. interna 
yon Diweicians, AM 


BOOKS: Tricks. Cards. cari on 


falog, several Bamiples ac astern 
it BeBe’ Rundonph, No. 816), Chicago 
Tes sally 


eT ixpsra oe 
cos Ate Oi Fe et, PS TE 
Hee eg amis ERS | GAA oa Re Be 
so Blade Estate’ 
wae! ey Bg | WANED Lege me Me 
RESG See E S ce 
specialties, W."Caregie Pas suse Paste ae par 
Spr F MODEL SURPITES | PLOSGOME SoSH SUPA ER 


THOUSANDS ship Stings. jundeed Ki 


Seventh Aves 


PROFESSIONAL Mina 

waned! Write Bond. Box annie, 
POCKET THE and waaie Gainey BE 
ad iitagle ‘Studio. 6960" Delmar 


Sie eee Pe 
strated ental iy Kanter's, 8-131 


, Hasecticldes, 
Si:00 each: 


Nie, Philade! 
KRTOUNDING ‘nee parla“ Treex Bak 
. Germantown, 


aerate, Bow ale 
IGRS—Noveliies exiniog and 
notes eis Swe 

‘MILK GOATS 
beat 


Barre, Penna. 


booklet Gating. Abeyd. iy Bane 
‘Service, 4d-d Park Place, 


Bian! Postal 


ifatensen, 400 Mimball Heal, 


SONGWRITERS: Send poem for our plan 
ag Frey mine petonary. le 
Brothers, 148. Woods lag. Chicago. 

a, Best offer. Free 
isle Publishers; am 


‘OLD GOLD, WATCHES, PRECIOUS 


z OLD STAMPS WANTED 


AMATEUR Cartoonists, earn 
ing cozies for Savertiseres Comic 


foot ieee RoE, STE 
whe eee sees 


PERSONALIZED Busing service wives tre- 
Tmengous savings to individusts, Jewelry. 
atehien, clocks eletrieal appli 

ise, etc, ‘at whiolssaie savings Up to 

Whnit“do' you ‘need ‘Confidential price lst 
Hrallable "Harty ‘Sasi S122 Warrisaton 
Ave, Philadelpiie. Ps 


pitas 
OTIS EERE OUT 
a EQUIPMENT 


aes_and educa 


Wilf Neon company, 
Fuaol, Shien 
ROG gundries a 


work ® Tiles ust sea iy 

Tigerates et "Shows Haw. C. ©. 

Olson. Grands. dina, 

ONappincts ‘prosperio, scomipanionship. 

Pa what ‘ind Theglin.” Answers Denver 
Pree proof. Keene, Duis 8, State, 

Shicaes: 


Cote patie Reece 
oe See oe Th 

pis ie ee ces, Sie 
oo 


| s-lenant Art fiime Free ea 


oS, os se te 


? | Sao pares 
ise barfain ets, “Home Movies, ox 
Hs, Eto os 
Teaien motion Pictire 
Saernert Ps Gata 
reittate 315 Washin 
peaeeges ie. Carous aborts 
ehh Booein 3 
Stawonous. Min pagename 
coeepainn Ervine babrsoi Are 


rojection, man= 
eaue. Theatgs 
‘Eumira, N.Y. 
our oxn movies. Complete in= 

200 


T WALL, pay 9100.00 each for 1994 16 aisen 
Frankia tary 


ret se lev 
ga (ae tg so 06 cacy unused). Send 
Se Care hurled folder Migr 
Geeantmgmaronde | Vermon Beker 


OPTICAL. 


‘Good eeaeh without gases —ShnoTe, 
ciavt home. ‘reatments No ArUae: 


RS: Time counts. Don't delay. 


Shake, Ree ep toward ‘protecune. SUE 
guveniion--eithaut “obligation. Bend for 
free ‘of invention forim—and new 
{Siping ngtrctions gu, how to patent ah 
seburinvention, devas of conAgentint 
arch service) convenient an Dian. 


Write soda’ 
fered Patent Atlee, 1728 dais Bi 
‘Wastingon, B. 

PATENT your Taeg_ Writs immediately Toe 
rtwo tee bopks. “Patent Protection” aid 


Fi 
Prag Teena “vil be Taaceree ae 

service information on subject a obtain 
tng’ h patent an 


Spates 
Sat ee isa hates 


sels 
ete 


ae 


Gieetone’s. Bs) 
rst Ave, Now Ye 


ess Win Seed Ea 
ee eae 


JUNE, 1940 


LAMOUR Girl Films. sample 0c, Ar 
ose Hammond Bidg.. Hammond, Ted, 


‘MOTORCYCLES. BICYCLES & 
SUPPLIES. 
13 HP Gasoiine en 


Scoater $45.00. 
onto. 


es at $18.95, Complete 
feVue Co.-8, Dayton, 


Please mention Porctan Screxce Moxtay when writing to advertisers. 


INVENTORS: Before dicjosing your in— 
rm | (vention fo anivane send for Horn, EM 
ence, of Concetion 's Nacheaute 9¢ Gov. 
‘Srnment and Attorneys’ Fees" and fnstruc~ 
‘free, Lancaster Allwine & Tom 


ieiehaations Blue Ws 
Registered ne ea 


shington, D.C. 


INVENTOR! ide" free: full informa- ae 

Eye Roa Sena aa 
bot josmetahiincaticl fo you tmmei= 
PRELIMINARY ivi, fa Former Be furned with 

el Ge ae aris 
Bi bi ea ao 
THIS sell od mae ey, ‘cost in obtain! = 

es = 

pene aarp ems 
Bidg,, Washington, D.C, 


TENT-Particulars” “and Blanks, free, 


‘aurmailed Sterling Buck, P-Hovel Plass, 
Washington, D.C. 
PATENTS. 


nt aprviee 
Sa Woda 


esi gaat, 

<n. 
‘Ader 
“or Station, Boston, Mass 


IDEAL Photos ‘beautifuly “finiebed, wide 
8 vane 


WER ep Re Mie, Sey eae 
Seager wrat Pige anes ii Boles Bont a 
st i ia eats, Seas ae ‘TWO beaut prints oar tah piers 
th oP et aren, Sen = a a 
lisheg 1829. | “om roll Soe. Twanty ‘years of entisied 
Morn Bide. Li | ectlomrs, Gutck Servite, Lens ‘Photos, 
SEEEEN Print troy eek Ta Groped, 
3 ono 
ad dpendae 
eee eet 
syste Ba nous ic ai Tee 
ry retinded. Kahler Ply Out Sisble we igh? protecrionat snes ements, 
fase 2 gana’ deckle,Rape pre chub Pos 
ESSe ob couse Wraps you Mina ame: | BRON ES ce acararanecs ps 
ate ables Zouryans> | Tipunts ipa il eget eaponare foe St me 
en pe ER RE seul feasts ngprots oars 
HAMNER UR SORE | een eege Be. 
un Gal te. HES cr iba 


oo acer 
Coad. 
ease included: 
ottage Grove, 


WIN pre 
sonia ng Bos 88 
World Pablisiers, 419-1. 


Entarrhal infection writs, National abe 
orator, ea}. Pranklin ‘Biation, Waa- 
Fi 


180 DESCRIPTIONS” Address tee Wet 
fern AeRCY, T0U-G Millstrest Bide. Los 
Angele, 


Reyove 5 Saar a 
hsp, Wuite ato Supply Gor 


LEARK Veniriloniiom, Je samp 

ypeueulars, “a oom i581 Bige 

ve Leena gaia Ti 
Wun eldvan Ave. aden 


PHOTO FINISHING 


Boveitt Coupon for seb en 
wlth ench 35¢ order, Any 3 


cera developed nibea teint 
‘shoo! Re= 


ative ena 
Breton ice Vela a 


rons 
MAKE. TR Se a eel ge 
gs of dalaey ald for wlcturee, Ou 

ie DOOE ells you what to stout 

aa hereto Sell Four ‘Complete 


es 
Erie, fee eee 
ie eerey fe 
Berita SAL Bint 


ash eats at 
Fp tices eects a sian, 


orate. 
pane 


E 


ape service, Pxramoun 
arb segricey Paramount Photo, 33t 


i= el ari aa 
‘Weight enlargements oF 
facts Det: 8, 


Na ‘Service Box ia4, We Urals, 
Conn, : 


Nolis fact ma RCA Bs 
pe 
etiebaen a eae 
Deane ene ae 

LES tS. a 


PROMPT Servic ols. developed tvs 
Velox prints each negative Sse. Hench, 
studios, Harrisburg, Penna, 


Sareea te 
100r'5-—25er" Nordskow.” £8, "May cmd 


p32 E VanBiureti, Chica 


ROLL, developed 16 oF 8 prints 3 
olsrgcment or Bae Sitartemes 
286" Creal table mewativen, He: 
Sita Ses iop=81 00. Sncude nis ‘ad or 


Bee ae studio, Oreat North« 


ctares mailed same da 
Seeds H 


QUALITY ave 
otis Py econ 
tite flee enlapgement Geum 


peat Stdies, 
aes 2agaee. Bo 


bg GENO eke gre aves Tal 
Sitesi te ae ee 

Boe pei 

iota 


ROLES developed Two sete prints pha 
over 1s Feprinis Sie°Sones Sunde Daven 
Dore, tows 'Sivnire the West Besins” 


40 


Hols denen een le 


anaes ohare, te esta 
Pa Kote 


Please mention Porvtan Sctexce Moxtittx when writing to advertisers 


10 OVERSIZE Deskleded prints and wo 
Snot Pa, Weaths 
eriords" Baia 2° Oni ba 


BEAUTIFUL qulargement from. each ple: 
t Zoe Gut Hate Protos, Dept. 

A.8 Sanewvile, Wis 

MOVIES, 100" Ouidgar Tim. 310; 35° 

4-8 Qdincs "Bt Brodkiyn Wek 


a 


CONFIDENTIAL, deveionlngs io 


aah pete aft 

alti” RAS 

FREE Ae wii BiG _aevaeeS, Se 
urge it eat 

malt Bac aha dsoret Bea 5 PS, 


ise ‘Aime, 50g per o€ exporires. AM 
camera Shop, wal” st. Toute, Mo,“ 


‘$J0 SILK Aoish, te. To 
‘Mudie, 40080 Irving Park, Chicigo 


‘MIMEOGRAPHING, LABELS 
TFHOUSAND meat business cards $1.09. 


ments: 
ee 
*fopen, bart printed, #1.00 postpaid. 

Revitte, 907 W, Roosevelt, Phiiadelphis, 


Reanevite, 307 
POPULAR SCIENCE 


100 LETTERHEADS with en 
sperecoslised. ‘sent ostald 
viet i 


Bi-Fold 
es Guzeite, 


‘Box St, 


See a Se ee ee 
No, O31, 500-4 

welsh, Li, 

PERSONAL Postals,. New Patriogio de- 


i, Cleero. Th 


PRINTING OUTFITS & SUPPLIES 


SRE ae tae UDO 
pes ia iat Aaa 


PRINT your own ‘stationery. crea 
Tata. adver eeaave Sime 


ri 
Suede Hea fale ostnis 
Be Beta wae Ts, 
iden, Go 
PRI Ai pom 1 Wl ig =e 
Pelee Cty: PBSC TE 


‘SONGWRITERS — Write for Free Book, 
Plans, information. Variety, Dept. 9, 
Salem, tnd. 


nee ai 
te ome a ER 
FL Lt RS Ses GR 
‘deal. Carrollton, Masters, 
e 


HANDY Fonts, proofs free, Lundmaai, 724 
‘40.8e 


taioge—"Phiately Bocysoped Ne 


Facial ast owing tomer! 


Vio00 WEEKLY, ade arowing mis 


Palen a tee aoe "North Amer 


Siprosmcrriins ‘& INSTRUCTION 


3G Ps Packet, of oft, aS air male 


‘afer stampe, including Congo. Liber 
tndo-Ghna Dis tens a, 
Diug information eh free albu 

ea vals inetuded: 


Hat A Sih a 


pine came 
ata 


wie canine 


Ta 
ARWast archery, Bo-0 ast 1, 
‘SCOTCH TWEEDS 


REVISED plans 18 Crystal Sets (4800 wailles 
wrerified)» with Raaigouilder,’ — Year, 
38h kahgatoriee, Mek vith Ave, 


ae Cons 


create pth i 
ane iard emcee 
ivioe anos 


0,000 COINS, ‘medal many, Ga 
i my cate Hal bollaras tists, free 
Golnimare, 1830" Winington,” Phiiadeiphis 


GOTOH Tweeds. $3 yard. Sampler dime. 
GKridge Mil Galashiels, Seotiand, 


STAMP COLLECTING 


NOTICE 
Readers answering ads offering Ap- 
provals receive a selection of stainps 
from which they may make pur- 
‘chases at prices indicated. Ten days 
ace allowed for payment and return 
Of undesired stamps. Otherwise ap- 
proval applicants become subject to 
Section 2350, Postal Laws & Regu 
Intions, 1982, providing penalties for 
‘obtaining property by false pretense. 


‘COMMEMORATIVE sins. Colimb 
crown 
giereing§ 300 each, last 


rinand, 
sffted ciate 


Hil prices. 
obese ihe fare ga Ca 
inn Boe AB, mot, Os 


TEMES cane ee 
Printrite, Wauwatosa, Wis. 
Screriric rrTaE 

2 enue ae! 
Hee wee ee 


eT 


tata 


WANTED, Posie. 1p be gate mune, Sib- 
jor eansiderat = 

gy andes Reena Bingias FS, Bow 20, 
Brideepor’, Con 


JUNE, 1941 


SPECIAL 152 Al Dlferent Qeauine sams 
bi eastaved 


Please mention Porctan Sctexcr. Moxtuty when writing to advertisers, 


weal, abi= 
tue Rock. Ave. 


le only Se 40 ap- 
fithaim Stamp CS. 


pasar Ea i 


Be eos 


‘ovals, freshly mounted. Fast, 
‘service, ‘Tell me what countried 
pohebrelee aaa Tl gente tame, 
itén Skinner, 300 Bast. Fourth, Long 
Beach, Cullf 
SPECIAL _Aifmaiis—2} different, includ 
$Sialen Zeppelis. “Latin-amer 
sens e-apolanta for iat tale. atrae: 
Go pepe 'G "Bandy" Hone Cannes? 
HAITI Constitution Airmail 


Se, with ape 
tt BRI, 


FIRE A 


“ajrmaiti Wonderful 


‘Nassati St New York Ci. 
free iary Pae 
Free. 
Bent Pit, oronta, 


PHILATOPIG. Month 
includes Stamp 

Write Empire Stamp, 

Canada, 


1s MIXED, 36 Wi approval 
ous “308-F. The Dalles, Orezon. 


41 


Mauritius, Gibraitar cara 


FIST (Boats; 
00, 28e with approvals, Doulas, 


wawbestuiy, 
NUDE ao, cet war 
Coxinitles provals, Pace’, 2000-8 
salt take ¢ “i ah 
Sommenoreey, Si 
0,0,,8. Ingliding commenoraa 
oa PHA ge ee Lous: ise? 


104 WHOLESALE Catsionue Pree—eithiy 
ages. 


vatlaties” wWhtehole Woodbine, Pal 


‘1ip% DISCOUNT. 
fencer adults. 


CASH for used Microscopes. drawing sets, 
‘Sirorushes,- diamonds, watches, ,pinocuc 

lata. slide rules, selentife and médical i 

Hrontens, took, Satistacrton 


Eiman's. ioe 
‘WATCHES. 


FREE! Canada Royal. Visit comy 
approvals. Chester, Box S45~ 


7a ERE § Ra 

See SASS aL 
ee SE tae a 
Ber es. Secon aera 
i, ee re 


ve rman, ‘Dept. F-2005, 


‘UNPICKED! 100 0.8. revenues on docu- | 1°00 U. oe aoe ie Pineal, vy KERS* Materials—Tools— 
Tenia "Yoel (706- Soe") Vanveorbes, | ,,60 Aivae, Clev ~ | Mivaiches: Boueht; sold, Best price, for 
Hyndman, = Greece old |, diamonds, Catalog. Ben 
MEAN EAE Ee iment se | wae an 22. as, Fone. a apa Bor 18, Chieato os 
nite Fa | Fa SEES Bae ee peal et ge 
Eights mopar emer enp | CES eee tam | poaeh  od 


‘With approvals. Peterson, Box 31, Se. | 
Pah Ming. 

1000 'U, 8. oF foreign. ef 

pn anlar rte 


‘two, 28e. Sandy, 630° BL 
ing. Pa, 


prise Packet Toe. 
tia spc wisest 
Pranklort. Ohio 


0 DIFFERENT. ay 
SE, ae Tense, 


FREE! Apirin War ect, Rose 35, = Wi 
‘Sol archerbidg., are 


i REWPOUXDLAND. 37 Gonadian ie. 
1 lions, 9008 Daly bron he 


DIFFERENT Spain Gordon. Dav 
a a ang a 


TH4. G00 pied foreign sams, aa. 


‘Siamon, 
Ps, i A ai 


ind 4 Airmalls fe with 
yy Baltras, S208 Hull Ave. New 


To} DIFFERENT 
PENNY Approvals that satisiy, Nell Gron- 
berg. Box 84418, Philadelphia, Penn. 


‘Hannay, 310 Quail Al 
BS BEAUTIFUL Pictorials 105, Approval 
‘stampco, 247 Bim, somerville, 


Tarnco Bol 

rary cell, batter 
gt bolgering. 

$30. 

Bouse st, Philadetphl 

BARGAINS, ae are welders, 

oo arn ae 05, Hibera iat. Bay 

Seema’ Write Wabert Welder Exchange, Box 
aia, Troy. On 

PORTABLE hea Tm, lesteig 
ae go arg welaer) fut, "a gt 


Ea ge sh Cornell Welder tb Jeferen 
Ste Brookiyn 


"TATTOOING SUPPLIES 


IMINTOAN Republic Coma 
‘ 1d 140 good stamps, 
addietown, Go 


Toe. watery, 


TATTOOMNO, ving outta. Write 

*fatoco, 651 8 Bate ca 

arroomo. owing, sunbiier Tatraied 
List Pree Percy Waters, Anniston. Als, 


TREASURE FINDERS 


fore a 
Box 142 wilton, wf 
FREK! Pony xpress Seam 
nayeltys Mich, 


uy Ui ong, aceum 
Winona veovers.vatcc immediate cash 

Et “amany, M. , 
YREEFive, beauliful Airmalis. including 
"Cou Norwood. Ohio. 


‘PRE! 20 different commemoratives, Port 


Das, Bix BEF hecbereragise eas. 


ee 


LOWEST priced approyaty, iacounias pris 

‘and see. Bott, Box 96, Somerville, Mass. 

BOUTH Ameriean—100 different 10e—with 
‘approvals, Davis, Silver Lake, Ind. 


to, Calf 


BURIED Money. and 


ic, Indlester. ‘Gaargnte Price 
$35.00, fiona 


Rid 


DS are Weer ‘Build We 
iomobileeenerators, vehiale motor, 
cht plant peherators nage gt of ea 
Feige Chub Wil-34s8 Mast. Chica 
For Sale: Vehicle motors, Welding Supplies 
SAYE Dollars. Powerful Dade Generator 
Weider. No rewinding. “Good eheap 1 
actor. No rewinding. Auto engine dri 
Bites 91,00: "Requite guaranteed, Clarence 


Seca Farmer 
BUILD, ieee, for, $10 
Tntormation ait 
piPotat ae eee a Ser a 
LEARM Welding 50.00 bua Ane eau 
iment: write today. Buberior Oxy-Acety~ 
lene Co. Dept. MAC, Hamilton 
GENERATOR for welding £49.00. Remien, 
‘eh Route 29, Hila 
Ti0-220 VOLT are welders, Helmet 
Tiaterial, Holgerson, Canton, Kafsas 
WIND ELECTRIC PLANTS 


HOTED, wind driven. let plant for farm 
‘or jake cabin. Complete plans arid cal 
10g Leday: Manufacturing, 42) Leday 


~ Siunmeapolis, 


plans, 


New York 


Established 
1902 


Electrical 


Ath for fr: 
illustrated booklet 


40 West 17th St. N. 


School 


Y. Cc. 


Tan SKINS, Make U; 


Be a Tasidermist, Double your hunny 


aia 


fri EE BOOK Ts: 


42 


SIX SCOTTIES 
TO WHITTLE 


A. new Kit containing 
material for whittling 
SIX interesting Tittle 
Scottie dogs, each in dif 
ferentcharacteriatie pose, 

ch Scottie. Ta about 


Cuntainine 6 shaped ‘blocks, 


paint and brush, pocket sharpening 


POPULAR SCIENCE MONTHLY bert. 01 


353 Fourth Ave. 


NewYork, N. Y- 


Please mention Porvtan Screxce Mowruty when tweriting to advertisers. 


POPULAR SCIENCE 


COLUMBIAN( 


— 


SI} 
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guaranteed or money back. Address 


Popular Science Monthly, Dept. 61 
353 Fourth Ave. New York, N. ¥. 


ELAR ScteNcE MONTHLY shi 


44 


Please mention Ye 


WOODWORKER'S 
Turning & Joining 
MANUAL 


new manual is writ- 

ten especially for the man 

who likes to make things in 

his own home with power 

tools. Tells what power 

machinery you will need to 

turn out beautifully finished furniture. How to use 

cut saw, ripsaw, miter saw, jointer, and 

band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 

plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to sq 


top ‘tabi ional 
faceplate and. chuck turning, 
How to make the murface 
i, wood filers, finishes 
lacquer. 


turatng rings 
Berfect, how 
Also, how ‘to equip your home worksho 
sot met sae Ze ames Totes hy 
‘Ail about wood 
‘Complete’ wor 
for intries 


iagrams with, 
det 
192" pages, “full 
€.0.D. Send order WITH NO MONEY for 
WORKER'S TURNING AND JOINING MANUAL, 
Pay postman $1.00 plus few cerits postage when book 
POPULAR SCIENCE—Dept. 61 

353 Fourth Ave. New York, N.Y. 


Keep Your Gar YOUNG! 


At last a service and repair manual has been 
made for the auto owner who is not a me- 
chanic. Here are hundreds of “horse-sense’ 
methods for keeping your own car in perfect 
shape—no matter how old or how new it is. 
AUTO KINKS tells in non-technical language, 
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Porpoise Milk and Gizzardle 
Hens, Drill Bits and Salt Fish 
Travel by Airplane Nowadays 


By CHARLES MORROW WILSON 


IR EXPRESS is the new bonanza of 
commercial aviation. In the United 
States last year more than 1,000,000 

commercial shipments traveled by 
They flew to 48 states, 31 nations, and five 
continents. They ranged in size from a 
mosquito egg (Anopheles, the malaria car- 
rier) to a 33,500-pound edition of a national 
magazine. 

Seventeen domestic airlines now carry 
more than 8,000 express parcels daily in the 
holds of scheduled airliners, which fly 


plane. 
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to 269 American cities via about 43,000 


miles of domestic airs In ten years air 
express, first instituted in 1927, has grown 
about 5,000 percent. Average rates havi 


been reduced 66 percent as cross-continent 
flying time has been reduced from 33 to 15 
hours. The average air-express charge is 
now four cents a pound per hundred miles. 
The cargo is collected and loaded from the 
23,000 domestic stations of Railway Express 
Agency 

The newest addition to the air-express 
service was started last February 25, when 
Pennsylvania Central Air Lines opened the 
first direct air route between Pittsburgh and 
Birmingham, via Wheeling, Knoxville, and 
Chattanooga. Late in February, the Civil 
Aeronautics Board authorized All American 
‘Aviation Lines to introduce a new air-ex- 
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The stewardess ot the left is riding with 
2 plane load of air express. Packages pay 
two cents o mile more than passengers 


press service into New England 
this year. 

LaGuardia Field, New York, has 
become the world’s greatest port 
for air express. As many as 3,800 
parcels have been flown from there 
during 24 hours. Packages air-ex- 
pressed from New York arrive at 
Hong Kong in seven days, Buenos 
Aires in four, Honolulu in two, The 
heaviest air-express traffic is still 
between New York and Chicago, 
with three commercial airlines mak- 
ing 82 scheduled flights a day. 

‘Today air express flies wherever 
men fly. From New York it crosses 
the Atlantic, touching four conti- 
nents—770' miles to Bermuda, 
thence 3,115 miles to Lisbon, thence 
2,110 miles to Bolama in Portuguese 
Africa, another 3,120 miles to Trin- 
idad and South America’s Guiana 
coast, then 619 miles to San Juan, 
Puerto Rico, and 1,610 miles back 
to New York. From the Pan Amer- 
ican Airways international ports at 
Miami, Brownsville, and Los Ange- 
les about 150,000 air shipments a 
year are being flown to the 20 re- 
publics of Latin America. From 
San Francisco, air express rides 
wings to Hawaii, the Philippines, 
China, Australia, New Zealand, and 
the South Seas. From Seattle, Pa- 
cific-Alaska airliners with five-ton 
loads of passengers and express 
make bi-weekly flights into the 
frozen wilds of the Yukon Territory 
and Alaska. 

While European air traffic spills 
fire, wreckage, and death upon 


Air expressmen sorts pockages—a far cry 
from the stagecoach days of Wells Fargo 
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Loading @ plant 


three continents, American aviation con- 
tinues to carry peaceful commerce to all 
continents. 

Air-expre! 


But air express also leads us toward an era 
of air freight. Soviet Russia now claims 
world leadership in commercial air freight, 
with a reported 1940 total of 66,000 tons. 
Canada probably comes second, with at 
least 11,000 tons of mine equipment, bullion, 
furs, and supplies being flown north of the 
“civilization line,” where 
there are no railroads or 
highways. 

In Central America, air 
portage of freight is esti- 
mated at 4,000 tons a year, 
roughly two thirds of which 
is chicle, the basis of chew- 
ing gum. About 90 per- 
cent of the world’s supply 
of crude chicle is now be- 
ing flown out of the road- 
less jungles of Peten, the 
largest,northernmost state 
of Guatemala. Throughout 
the South American Andes, 
mining operations are 
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Boxes on the truck contain cut flowers, many tons of which ore shipped by cir « 


3,800 packages have been loaded in 
adayatLoGuardio 


largely dependent upon air transport to 
bring in workmen, machinery, and supplies, 
and to lift out the refined ores. Recently the 
Fawcett Airlines, operating in Peru, Bolivia, 
and north Brazil, pioneered plane delivery 
of livestock, making risky landings upon re- 
mote pastures and ranges hundreds of miles 
beyond railroads. A 

In the United States we still have about 
30,000 communities which lack direct rail- 
way service, Our highways are overcrowded 
with truck transport. Demands for faster 
deliveries increase. Our 
current national defense 
program proposes to es- 
tablish plane manufactur- 
ing facilities of 50,000 units 

x a year. It now appears 
probable that the end of 
our present defense emer- 
gency will find between 25,- 
000 and 200,000 planes and 
motors awaiting legitimate 
commercial uses. With 
these will be between 30,- 
000 and 50,000 young pi- 
lots, flight engineers, radio 
and ground technicians, all 
qualified by up-to-the-min- 


id, New York 
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ute military and technical training. 

It seems reasonable to predict 
that America will not leave such 
hugely valuable talents and mate- 
rials to rust and rot. History has 
proved that military aviation paves 
the way for a superior civil avia- 
tion. The first big-scale experiment 
in air express Was made in 1919 
with a Handley-Page bomber, then 
the biggest in use, built by the 
British to bomb Berlin. The pro- 
posed route was New York to Chi- 
cago, The venture failed when the 
twin-motored giant was grounded 
by storm, but eight years later the 
first commercial air-express route 
was actually opened between New 
York and Chicago. Today the War Depart- 
ment is contracting for an unrevealed num- 
ber of fast cargo planes to be used exclu- 
sively for quick transport of military freight 
throughout the hemisphere. 

Among our recent commercial develop- 
ments in non-passenger aviation is All Am- 
erican Aviation, Inc., a Delaware air line 
which now operates five mail and parcel 
“pick-up” routes in six eastern states. Last 
January 6 the company opened its newest 
pick-up run, which covers the 206 air miles 
between Williamsport, Pa., and Pittsburgh. 
‘The run features non-stop loadings. The 
plane skims low over the loading point, re- 
ducing speed to about 110 miles an hour. 
Outbound cargo is placed upon a 20-foot- 
high ground station, and a 15-foot retract- 
able arm is suspended from the sidehold of 
the plane. The copilot, or pick-up man, 
makes a grapple-hook connection with the 
load, swings it aboard the plane, and stows 
it in the carrying hatches. He makes deliv 
eries en route by dropping goods from the 
plane, while speed and altitude are reduced. 
Mail and ordinary parcels are dropped at 
specified points in strong bags or insulated 
boxes. Fragile parcels are “eased down” 
with parachutes. Methods for improved 
transfer of cargo are being perfected. Planes 
can cover the Williamsport-Pitts- 
burgh run in about two hours. 
‘There are 14 station towns along 
the route. 

‘This development points toa time 
when much of our mail, perhaps all 
of non-local first-class mail, will fly 
without extra charge. 

According to statistics of Rail- 
way Express Agency, which spon- 
sors all scheduled air express in the 
United States, the average weight 
of an air-shipped parcel is about 
seven pounds. The largest entry is 
machinery, including airplane and 
auto parts, electrical supplies, oil- 


52 


= 


Sorting cirexpress. matter at LaGuardia Field. 
After the packages are classified, they go... 


well and mine supplies, and hardware. ‘This 
group comprises about 27 percent of all air 
express. 

Printed matter, including advertising, 
newspapers, and proofs, is second, with 
about 26 percent of the volume. General 
merchandise, including clothing, uniforms, 
shoes, hats, furs, and textile samples comes 
third, with about 12 percent. Motion-picture 
films make up about seven percent of the 
traffic, electrotypes and matrices about five 
percent, cut flowers about four percent, 
currency and bank documents about four 
percent, and news photographs a little more 
than one percent. 

‘When you study the waybills you see as- 
tounding’ entries in air express: live alliga- 
tors. stuffed lizards, bananas, queen bees, 
bridal veils, Brazil nuts, live wasps, light- 
ning bugs, mosquitoes, live minnows to eat 
mosquito larvae, oxygen in drums, snow in 
dry ice, airplane propellers, human ashes, 
trained seals, live snails, diamonds, emer- 
alds, pearls and gold, bank currency, baby 
chicks, and Ecuadorean humming birds. 

Included in recent air-express cargoes 


+ «handlers poss them through a door in the side 
of the ait they are stowed on... 


by © conveyor system to the trucks which carry 
them fo the plones waiting for loads. Then . . » 


were a gizzardless hen for the World Poul- 
try Congress at Cleveland, fresh porpoise 
milk for the University of Chicago, and two 
1,000-pound shipments of drill bits for an 
American oil firm operating at Lima, Peru. 
From Hawaii to Puerto Rico, orchids and 
other tropical flowers are being air-ex- 
pressed to United States markets, and tons 
of domestically grown flowers are being 
flown to markets throughout the hemi- 
sphere. Plane shipments of salt fish and sea 
foods show outstanding growth as Canadian 
and Yankee fishing industries set out to 
regain United States and Latin-American 
fish markets which have been lost by Scan- 
dinavia. Hundreds of tons of one - pound 
samples of coffee, wool, cotton and cotton 
seed; rice, barley, wheat, corn, cocoa, and 
other great crops are being flown to buyers 
and brokers. 

Vaccines, serum, surgical and dental sup- 
plies, human blood for transfusion are other 
increasing entries. Maine potatoes, Louisi- 
ana strawberries, Florida turkey, Wiscon- 
sin cheese, and Utah cabbages are among 
state “specialties” being air-expressed to 


seats intended for possengers, but now covered 
40 that better-paying cargo won't scratch them 


far-away markets. Millions of bene- 
ficial insects for control of scale, 
rust, root weevil, and other crop 
diseases are being flown to and 
from 20 countries and four conti- 
nents, since many of man's most 
valuable insect friends cannot be 
transported great distances by ship 
or rail. 

Engine repairs are flown to 
broken -down ships thousands of 
miles from home ports. Recently 
Twentieth Century-Fox air-ex- 
pressed 1,600 pounds of film and 
camera lenses to Argentina for 
making a South American film. The 
picture “Jesse James” was an air- 
express product. It was filmed at 
Noel, Mo., in the Ozarks, and each day the 
producers air-expressed about 3,000 feet of 
film back to Hollywood for studio approval 
and “retake” instructions. During 49 da; 
of “shooting” about two tons of film were 
flown to and from Hollywood. The “Bir- 
mingham Daily News" and the “Miami Her- 
ald” are among the first daily newspapers 
of the United States to use air express for 
regular deliveries. The “News” is delivered 
at the Birmingham airport at 2:10 p.m., 
and by 3:15 it is on sale at Montgomery, 
Alabama's capital, 86 miles away. The 
“Miami Herald” air-expresses an edition to 
Havana. 

‘The longest air shipment on record was 
made last year, when about 500 pounds of 
air express traveled from Montreal to San 
Francisco, thence by Hawaii Clipper plane 
to Tientsin, China, and thence by Empire 
plane to Calcutta, India, for an air haul of 
18,000 miles in nine days. The shipment con- 
tained wool felt, an essential in manufacture 
of certain types of paper. 

The largest air-express shipment was 
made on November 6, 1940, when 1,216 
packages of the magazine “Newsweek,” 
weighing about 33,500 pounds, were flown 
from Dayton, Ohio, where the magazine is 
printed, to every state and all provinces of 
Canada. The issue went to press at 
10:00 am. At 12:20 a TWA plane 
took off for Pacific Coast cities with 
3,600 pounds of the magazine 
aboard. Within 12 hours, 15 addi- 
tional plane loads were lifted, with 
a maximum load of 5,000 pounds 
per plane. By business hours next 
morning the magazine, which car- 
ried complete news of the national 
election, was on sale at newsstands 
in every important city of the 
United States. By coincidence, this 
record shipment marked the thir- 
tieth anniversary of air express 
in the United States, 
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Tomorrow’s Freighters 


REIGHTERS with wings, hauling 80-ton 
cargoes 3,500 miles without a stop, are 
more than an aviator’s dream. According to 
Glenn L, Martin, Baltimore airplane manu- 
facturer, they are a logical development of 
the aviation industry. The construction of 
planes capable of such performance, weigh- 
ing 380,000 pounds, could be started tomor- 
row if somebody should order one. 
Paradoxically, the destruction of the pres- 
ent war will speed the development of air 
freighters, their size to be determined by the 
business available, Martin believes. This is 
because the war is teaching airplane manu- 
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facturers to turn out bigger, better, and 
speedier planes by mass-production meth- 
ods. It is pushing aeronautical research far 
beyond the point to which it would have 
progressed under more normal conditions in 
an equal period of time, and at the same 
time is destroying sea-borne cargo carriers 
at such a rate that a serious shortage al- 
ready exists. Thus, when the war ends, ex- 
porters can be expected to turn to the air 
for a means of transportation that can be 
produced rapidly to replace the lost ships, 
and will also get the freight to its destina- 
tion faster than would be possible by any 
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method of transportation on land or water. 

Martin, who flew an early “air express” in 
1912 when he carried newspapers and mail 
ina plane, and whose factory has turned out 
some of the world’s biggest planes, is not 
telling what the detailed specifications of a 
190-ton air freighter would be. But he al- 
ready has the drawings for a 65-ton luxury 
passenger airliner, a step in the right direc- 
tion, and his factory is building a plane, pre- 
sumably a bomber, which will be the U.S. 
Navy's largest flying boat. 

He has no fear that postwar conditions 
will cause a slump in the aviation industry. 
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Before the war began, he points out, it was 
the nation’s fastest-growing industry. War- 
stimulated growth will enable it to pick up 
commercial plane production when the war 
ends years ahead, in progress, of where it 
would otherwise have been. 

‘The not-far-distant future will see a sys- 
tem of harbors, landing fields, docks, and 
warehouses serving air freighters as’ rail- 
roads and ships are now served, Martin be- 
lieves. He sees in air freight a new frontier 
for Americans, with thousands of new jobs 
for workers and vast new fields of invest- 
‘ment for capital. 
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In the control room, the sound 

and the other on the actors and sound- 
posed to 

grom on the 


When the script calls for the sound of marching 
‘calls out the Marines,” ond o 

gaffoon, or sound-effects man, works this machine 
which nine blocks of wood hung on rubber bonds 

a plywood base in measured marching cadence 


For crowd scenes where individual voices ore 
to be distinguished, the “cornfield for the 
mob" brings four or more microphones to- 
gether in a row. "Big Town” uses 900 1 

corded sound effects, 1,500 mechanical ones 
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If the director sees that the show 
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Chemically treated potatoes, of 
right, do not sprout when stored 
at room temperatures. Untreated 
potatoes, below, have sprouted. 
Another treatment ends dormancy 
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Experiments 
Promise New Control of 
Farm and Garden Crops, 
by Means of Chemicals 
that Speed Up or Retard 
Growth Activity. 


—— in the hands of experi- 
mental botanists at the Boyce Thompson 
Institute for Plant Research, Yonkers, N. Y., 
is providing science with new methods for the 
control of farm and garden crops. By means 
of “stop and go” chemicals, the Yonkers re- 
search men govern the activity of plants. 
With vapors, sprays, and fluids—used on an 
experimental scale—they are able to halt 
the blooming of orchards, prevent winter 
potatoes from sprouting even at room tem- 
peratures, cause fruit to set without pollina~ 
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tion, prevent the premature dropping of 
apples, and make seeds lie dormant or send 
out sprouts. 

‘Two chemical compounds, methyl ester of 
napthaleneacetic acid and ethylene chlorhy- 
drin, are used most frequently. Like the 
brake and the accelerator on a motor car, 
these chemicals slow down or speed up ac- 
tivity in leaves, buds, seeds, and trees. This 
plant magic, the result of years of experi- 
mentation, has many practical applications. 

‘Tests at the laboratory have proved that a 
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A normal 
naphthoxyaci 


simple chemical treatment of potatoes elimi- 
nates the need of refrigeration and permits 
the tubers to be kept, without sprouting, at 
ordinary room temperatures. Methyl ester 
of naphthaleneacetic acid is mixed with al- 
cohol to make a one-percent solution, and 
the resulting fluid is soaked up with paper 
towels. Four grams of the ester, dissolved in 
one pint of alcohol, are used for each bushel 
of potatoes. As soon as the alcohol has 
evaporated, the treated towels are placed on 
top of the tubers in a crock or barrel and 
covered with newspapers. The chemical a: 
tion, penetrating downward, will keep the 
potatoes dormant for a year or more. 

At present, this compound is rather ex- 
pensive. But increased production would cut 
the cost and make it readily available. If 
the potatoes are desired for planting, dor- 
mancy can be broken in the spring by a sec- 
ond chemical treatment. After being cut, 
the tubers are placed in a closed container 
and subjected to the vapors of ethylene 
chlorhydrin for 24 hours. 

An additional discovery made by Dr. John 
D. Guthrie, who carried out the potato ex- 
periments, is that he can make winter twigs 
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left) ond curious voriations produced when the new hormonelike chemical, 
ic acid, is placed on the growing plant. It also 


cause fruit to set without pollination 


of pear and other trees produce leaves and 
an increased number of buds in the labora- 
tory simply by injecting the chemical com- 
pound, gluthathione. Ethylene chlorhydrin 
will achieve the same result, he has found. 

Every year, American orchardists lose 
thousands of dollars because late frosts nip 
the buds of early-blooming fruit trees. This 
waste may be eliminated if a chemical treat- 
ment, which has proved successful in the 
laboratory, can be applied to full-scale op- 
erations. For two years. Drs. A. E. Hitch- 
cock and P. W. Zimmerman have been ex- 
perimenting at the Yonkers laboratory with 
various chemicals in an effort to control the 
blooming of fruit trees. So far, methyl ester 
of naphthaleneacetic acid functions best. 
‘Twigs, treated with it just as the buds begin 
to show color, delay blooming for from a few 
days to two weeks. So exact is the effect of 
this treatment that the scientists can pick 
out one bud and hold it back while per- 
mitting the others on the twig to bloom. 

Another interesting application of naph- 
thaleneacetic acid has been developed by 
Dr. F. E. Gardner, of the United States De- 
partment of Agriculture. He uses it to pre- 
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Cutting up blisberry twigs for rooting, To 
hem dormant through the winter, they 

itored at about 40° F. At right, cuttin 

ing dipped in root-producing harmodin 


vent premature dropping of apples. When 
the fruit begins to ripen in the fall, a layer 
of cells at the base of the stem commences 
to separate, eventually cutting the apple 
free. If this occurs before the fruit can be 
picked, bruising and loss result. Naphtha- 
leneacetic acid and its derivatives, Dr. 
Gardner reports, slow down the action of the 
cell and prevent early dropping of apples. 
In this case, as in the delaying of blooming, 
the present stumbling-block to practical 
application is the cost of the chemicals. 

For generations, an agricultural mystery 
has concerned the reason why many seeds, 
carried south and planted in warm climates, 
produce only stunted trees. Peach trees 
grown in the South do not develop well be- 
cause the buds on the trees likewise need 
months of cold to break their dormancy. 
Pear, peach, apple, plum, and cherry seeds 
have been placed for one month, twomonths, 
and three months in refrigerators at the 
Boyce Thompson Institute. After being sub- 
jected to a constant temperature of about 
40 degrees F., they have been removed and 
planted. The first group produced only a 
few sprouts; the second group, more; and 
the third group—which had received three 
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months of cold treatment—had almost a 
perfect score. 
Research at Yonkers in the field of those 


mysterious growth-inducing substances, 
plant hormones, forms a serial story of 
science. The latest chapter has been added 
by Drs. Zimmerman and Hitchcock. To the 
list of some fifty compounds already known 
they have added another, naphthoxyacetic 
acid. It requires three hours, and half a 
dozen steps, for a skilled chemist to prepare 
this hormonelike compound. 

Fifty grams of beta-naphthol and 24 
grams of potassium hydroxide are dissolved 
in 450 cubic centimeters of distilled water; 
and33 grams of chloracetic acid and 24 grams 
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of potassium hydroxide in 
250 cubic centimeters of dis- 
tilled water. These two solu- 
tions are mixed and heated 
for an hour with a reflux con- 
denser. As the mixture cools, 
potassium naphthoxyacetate 
precipitates. Four grams of 
this salt are added to 50 
cubic centimeters of ethyl al- 
cohol and shaken, after which 
40 cubic centimeters of five- 
percent sulphuric acid are 
poured in to dissolve the pre- 
cipitate. When 250 cubic cen- 
timeters of water are added, 
beta-naphthoxyacetic acid 
precipitates out. 

This magic dust is worth 
the effort required in its pro- 
duction, Besides causing cut- 
tings to take root quickly, it 
produces mystifying effects of { 
many kinds. Roots grow on 
flowers, fruit sets without 
pollination, stems develop cu- 
rious bunches and swellings, 
leaves alter their customary 
shape, when plants are treat- 
ed with this compound. This 
new discovery has provided 
the Yonkers research men 
with still another aid to their 
search for new ways for reg- 
ulating the activity of the 
world’s first chemical factory 
—the growing plant. 


ire months of 
winter cold in order to produce 
The dwarf plant at 
right, above, came from a seed 
that had not received cold treat- 
the larger plant, from a 
ed kept for three months in 


The drying tube at the far loft 
holds chemicals which are grad- 
volly injected into the 


jagged peach twig 
shown inthe accompanying pho- 
tograph, caused an increase in 
the number of buds and speed- 
ed up the formation of leaves 


JUNE, 1941 61 


THEN the new television broadcast- 

ing studio of the General Electric 

Company station W2XB goes into 

service, in late spring or early summer, it 

will represent the last word in image trans- 

mission. A large remodeled clubhouse at 

Schenectady, N. Y., houses facilities unavail- 

nyt able in outgrown quarters. Transmitting 

odel Studio equipment employs a battery of six televi- 

sion cameras. Three of them pick up scenes 

in the main studio, a soundproofed room 

Ks Built For measuring 70 by 46 by 18 feet and occupying 
most of the main floor. 

‘The cameras may be focused on a single 

VWelevision scene, from different angles and distances, or 

may be used on different sets of the big 


‘SIX SMALL TELEVISION RECEIVERS 
SHOW PROGRAMS BEING BROADCAST 
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THREE TELEVISION 
CAMERAS BROADCAST 
MOVIE FILMS 
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stage. An auxiliary studio contains three 
more cameras for telecasts from movie film. 
In a control room, radio engineers monitor 
sight and sound. They switch from one 
camera to another, aided by six screens 
showing what is on the air and what is 
ready. Through a large observation window, 
they command a direct view of the main 
studio, while a similar window at the op- 
posite end serves a like purpose for visitors. 

Intense illumination required for tele 
sion is provided by ceiling fixtures contain- 
ing midget mercury lamps of General Elec- 
tric’s recently developed “cigarette” type, 
and by powerful studio lamps on the floor, 


Main Studio 


Shee 
“AIR-CONDITIONING SYSTEM 
For ENTIRE BUILDING 
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both water-cooled. The entire building is 
air-conditioned for comfort. A 125-foot-tall 
antenna will relay the programs to the main 
transmitter in the Helderberg Mountains, 12 
miles outside of Schenectady. In winter, 
this antenna will be heated electrically to 
prevent ice formation. 


PROGRAM MANAGER'S, 
OFFICE 


PROGRAM 
STAFF OFFICES 
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2nd AVIATION WING 
G.H.Q. AIR FORCE 


22nd INFANTRY 


WEST POINT 


‘38th INFANTRY 


17th INFANTRY 


26th INFANTRY 
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esigns 


Form Army's Regimental Insignia 


‘0 MOST CIVILIANS the gayly enameled 

metal regimental insignia worn on lapels 
and hats of enlisted men and officers of the 
U. 8. Army are mere decorations, but to 
students of heraldry and to the men of the 
service they tell, through symbolism, the 
glorious history of the regiments. 

By inspecting the insignia, one versed in 
heraldry can often tell where and when the 
regiment was formed, its branch of service, 
and some of the major victories in which it 
participated, 

‘Twelve typical insignia have been repro- 
duced in color on these pages. All are now 
being used by Regular Army regiments and 


64 


by Federalized units of the Army reserve. 
‘The five crossed arrows on the shield of 
the 22nd Infantry tell of the five important 
Indian wars in which this regiment fought. 
‘Under these crossed arrows is the represen- 
tation of a five-bastioned fort, stormed by 
the regiment in Cuba during the Spanish- 
American War. (The 22nd was the first in- 
fantry unit to land in Cuba during that 
war.) There is also the blazing sun emblem, 
a Katipunan symbol indicating service dur- 
ing the Philippine Insurrection. (Katipunan 
is the name of a Filipino revolutionary so- 
ciety.) Blue and white denote infantry. 
‘The griffin, part eagle and part lion, rep- 


POPULAR SCIENCE 


25th FIELD ARTILLERY 


13th COAST ARTILLERY 


Traditional symbolism in these insignia, worn on soldiers’ lapels ond hats, embi 


resents mastery over both air and land, and 
as such was adopted by the 2nd Aviation 
Wing, G.H.Q. Air Force. This unit, sta- 
tioned at Langley Field, Va., was the 2nd 
Bombardment. Wing formed after the World 
War. 

Part of the Army of the Potomac during 
the Civil War, the 17th Infantry still re- 
tains the white cross pattee that was the 
symbol of Sykes’ Army at Fredericksburg. 
(Pattee is a heraldic term meaning narrow 
at the center and expanding at the extremi- 
ties.) Again, there are two representations 
of the five-bastioned Cuban fort, to indicate 
where the regiment served during the Span- 
ish-American War. 

Since the founding of the United States 
Military Academy at West Point, N.¥., the 
golden helmet and sword of Mars, Roman 
god of war, has been its symbol. 

‘The 38th Infantry earned its designation, 
“The Rock of the Marne” early in June 1918, 
when it stopped the spearhead of the Ger- 
man offensive there. This battle is noted by 
the broken white bar, and three other major 
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Joth FIELD ARTILLERY 


“69th COAST ARTILLERY 


regimental history 


victories are noted by the three diagonal 
white bars. Above the shield is the rock. 

‘The blue Mohawk Indian arrowhead was 
selected by the 26th Infantry during the 
World War as a symbol of courage. The 
armed sea horse of the 25th Field Artillery, 
at Fort Buchanan, Porto Rico, shows that it 
is an island regiment. 

Both the 9th and 10th Field Artillery are 
now at Fort Lewis, Wash. The 10th partici- 
pated in the second battle of the Marne, and 
a representation of “the rock of the Marne” 
is above its crossed cannons, The winged 
horse, Pegasus, indicates that this regiment 
used horses during the World War. 

‘The 13th Coast Artillery is a Florida unit 
stationed at Fort Barrancas. The fleur-de- 
lis, a symbol of France, indicates that many 
members had served overseas before the 
unit was organized in 1924. 

‘The motto of the 4ist Coast Artillery 
Corps Brigade, a Federalized Reserve unit, 
means “above and beyond.” The 69th Coast 
Artillery, an antiaircraft and coastal-de- 
fense unit, is stationed at Fort Crockett, Tex. 
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D. Sanford A. Moss, who 
found the secret of high flying and speed 
for modern civil and military planes 
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He Harnessed a Tornado... 


and developed the modern airplane supercharger 


By HICKMAN POWELL 


ROBABLY the happiest man in America 
today is Dr. Sanford A. Moss, the man 
who developed the supercharger, the 

device which makes possible the altitude, 
speed, and range of the modern airplane. 

His greatest creation, the turbo-super- 
charger, at last has come into its own, after 
twenty years of delay, as a basis for strato- 
sphere flying. It has become one of the most 
important focal points in America’s sudden 
war effort. No effort or expense is being 
spared to push its mass production. At last 
the sky is really the limit. 

‘Twenty-three years ago, in order to help 
beat the Kaiser, Dr. Moss harnessed up a 
red-hot tornado, sheathed it in heat-resist- 
ant metal, and hitched it up to a Liberty 
motor at McCook Field, Dayton, Ohio. Shel- 
tered behind a barricade of sandbags, he 
opened the throttle up wide. With a wild 
roar of broken connecting rods the airplane 
engine disintegrated. The spark plugs tore 
out through the roof. 

Dr. Moss, a small scientific gentleman 
with a Vandyke beard, knew perfectly well 
what he was doing in this seemingly irra- 
tional behavior, just as any airplane pilot 
today knows that you are likely to tear your 
engine to pieces if you open up wide at sea 
level with a Moss supercharger. He was 
giving the turbo-supercharger its first dem- 
onstration, and he did his violent deed at the 
insistence of a skeptical group of Air Corps 


engineers, to convince them that this odd 
contraption of his was worthy of an official 
test at the top of Pike's Peak, in the rare- 
fied atmosphere it was built to conquer. At 
half throttle they had refused to be con- 
vinced. 

On Pike's Peak, in September, 1918, the 
turbo-supercharger proved itself. In those 
days an airplane engine lost power rapidly 
as it gained altitude because, as atmospheric 
pressure fell, less oxygen was sucked in to 
mix with the fuel in the combustion cham- 
bers. The supercharger was a centrifugal 
compressor, or fan, which forced air in sea- 
level quantities into the engine’s carburetor. 
In the words of Dr. Moss, it "kidded the en- 
gine into thinking it was at sea level.” The 
compressor was revolved by a turbine driven 
by a whirlwind of flaming fumes from the 
engine's exhaust. 

The test Liberty motor, which had pro- 
duced 350 horsepower at Dayton, would give 
only 230 horsepower at the 14,000-foot alti- 
tude of Pike's Peak. But when Dr. Mos: 
cut in his supercharger, it gave 356 horse- 
power. And this full power was much more 
valuable than at lower altitudes, for in the 
thin, high atmosphere an airplane could 
move at high speed with much less air re- 
sistance. 

‘One of the great obstacles to flight had 
been conquered. Within two years engineers 
were bold enough to predict that eventually 
airplanes would attain the fabulous speed of 
200 miles an hour! Within a few more years 


Stratoliner cabins are kept ot sea-level cir pressure by superchargers based on Dr. Moss's work 


How the turbo-supercharger hor- 
nesses flaming engine exhaust 
goses to feed air fo the carbu- 
rotor at high altitudes. It is 
essentially a centrifugal com- 
pressor driven by a turbine. 
low, Dr, Moss examining = 
tor plates used in the mechanism 


Igor Sikorsky was able to dream, quite 
sanely, of 100-ton flying boats crossing the 
Atlantic Ocean in less than 20 hours. 

And if this country attains its ambition 
to produce clouds of airplanes surpassing in 
performance any warplanes that Europe 
can build, the device which probably will 
do more than anything else to make it pos- 
sible will be this same turbo-supercharger 
—patiently refined and developed, down 
through the years, by this same elderly lit- 
tle scientist-mechanic, who never has been 
up in a military airplane, a man so gentle 
that he wouldn't put a sleeping dog out of 
his favorite easy chair. 

If, for instance, the flying fortress is the 
superlatively great airplane that Americans 
believe it to be, that is in no small degree 
due to the fact that its four engines are 
equipped with turbo-superchargers, enabling 
it to fly vast distances at great altitude, 
with an unprecedented pay load. 

In these days of complex industrial en- 
gineering, it is rare that any scientific ai 
complishment is so exclusively associated 
with one man as is the supercharger with 
Dr. Moss. When he retired at the age of 65, 
on January 1, 1938, after 35 years of en- 
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AIR COMPRESSED TO 
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gineering research for the 
General Electric Company, 
every modern American air- 
plane engine (except a few 
small pleasure-plane motors) 
was equipped with a built-in 
geared supercharger that was 
patterned after designs made 
by Dr. Moss. 

Recognized in the industry 
as one of the great contribu- 
tors to the advance of avia- 
tion, Dr. Moss was still a 
disappointed man when he 
retired. That was because 
there are two kinds of superchargers, both 
developed by him, but the one in common 
use was not his darling, his great invention, 
the red-hot tornado of Pike's Peak. 

The commercial supercharger is a small 
centrifugal compressor built into an air- 
plane engine, weighing four pounds or less, 
which gets its power by gears from the en- 
gine crankshaft. Its gears range to a ratio 
as high as 14 to 1, which means that with 
an engine speed of 2,000 revolutions per 
minute, the impeller is whirling at 28,000 
rp.m. That is no mean achievement in en- 


An early racing cor equipped with a superchar; 
built by Dr. Moss. Even at s00 level, the device 
improves vaporization of fuel and increases power 


gineering. This supercharger is of value in 
improving the vaporizing of fuel and in in- 
creasing power on the take-off, as well as 
for its main purpose of maintaining power 
at altitude. Lindbergh made his flight across 
the Atlantic in 1927 without a supercharger, 
but since that time the device has had its 
part in every major accomplishment of 
aviation, 

From 15,000 feet on up, the exhaust- 
driven turbo-supercharger takes over, al- 
lowing the engine to “breathe” normally up 
to 25,000, even 30,000 feet. But the trouble 
has been that few people wanted to fly above 
20,000 feet. Satisfactory as it might be for 
the engine, it was both uncomfortable and 
dangerous for the aviator. Use of the turbo- 
supercharger had been limited to a few ex- 
perimental ships and to a few squadrons of 
the most advanced Army planes, And 
though the Air Corps engineers worked 
eagerly with Dr. Moss to develop the turbo- 
supercharger, it never seemed to him that 
the tactical units made adequate use of its 
possibilities, 

Important as it was, Dr. Moss's super- 
charger department never grew very large. 
It occupied one room in the General Electric 
research laboratories in West Lynn, Mass. 
For years the engineering staff numbered 
five men; then, as business increased, it was 
doubled. Airplane building simply was not 
a mass industry; and when Dr. Moss re- 
tired, superchargers were still a dramatic 
but tiny part of General Electric's vast 
business. 

Now suddenly all that is changed. The 
little engineering staff has been multiplied 
astronomically. The company’s best produc- 
tion experts have been moved in, Great fac 
tories are being rushed into commission for 
mass production of impellers and turbines 
for superchargers. Millions upon millions 
of dollars are being poured in. 

And back on the job in the midst of it all 
is Dr. Moss himself, called back to work as 
consulting engineer—as happy, dazed, and 
excited as two children at the circus. At 68 
years of age, his dreams have come true. 


In this LePere biplane, equipped with a Moss G. E. 
superchar . J. A. Macready made a record 
altitude flight to 40.800 feet September 28, 1921 


The story of the turbo-supercharger is 
the story of Dr. Moss's life, for the device 
is the perfect and ultimate expression of his 
whole scientific career. When he was 16 
years old he was apprenticed as a mechanic 
in San Francisco, in a shop which made air 
compressors of the reciprocating type; and 
right then began a lifetime of specialization 
in the compression of gases and the flow of 
gaseous fluids. After“finishing his four-year 
apprenticeship, young Moss boned up for 
entrance examinations and started as an en- 
gineering student at the University of Cali- 
fornia, sweeping up the floor of the college 
shops to earn his way. By 1900 he had taken 
his bachelor's and master’s degrees, and 
then went on to Cornell University as an 
instructor and advanced student. In 1903 
he received his degree as a Doctor of Phi- 
losophy. 

All of Dr. Moss's research work as a grad- 
uate student had been on a project for a 
gas turbine, which so interested General 
Electric that he was taken on as a company 
engineer to continue the work. This turbine 
was to be a primary source of power, com- 
bining principles of the internal-combustion 
engine and the steam turbine. One part of 
this mechanism was a centrifugal compres- 
sor, on which patents were first taken out 
in 1904. As time went on this compressor 
became an important item of company busi- 
ness, manufactured for iron foundries, blast 
furnaces, pneumatic tubes, oil burners, and 
other purposes. 

But the gas turbine itself had to be post- 
poned. Regretfully it was put away on the 
shelf. In a scientific sense no experiment is 
a failure if it contributes to human inowl- 
edge, but it must have been a terrific disap- 
pointment to a practical inventor like Moss 
to put aside his great life project. 

So matters rested at the time of the first 
World War. In fighting planes, altitude is 
one of the greatest advantages, and the idea 
for a supercharger occurred in various 
places at once. The British tried to develop 
a geared compressor. The French scientist 
Rateau had the idea of driving a super- 
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charger with exhaust gases. The idea was 
all right, but the superchargers wouldn't 
work. 

After the United States entered the war, 
the National Advisory Committee for Aero- 
nautics took up this problem, and knowing 
of Dr. Moss's work, turned the job over to 
him. It was right down his alley. His cen- 
trifugal compressor was just the thing. As 
for power, down off the’shelf came the aban- 
doned gas turbine. Within a few months 
the two had been hitched up, in the tame 
tornado of the Pike's Peak test. 

Except for refinements that have been 
made through the years, that first super- 
charger was the turbo-supercharger of to- 
day. Its idea was simplicity itself. The 
compressor sent air into the intake mani- 
fold at sea-level pressure, ‘The gases in the 
exhaust manifold were also at sea-level 
pressure, and were directed through nozzles 
‘on the buckets of the revolving turbine. 

Technical discussions of the turbo-super- 
charger are discouraged in these days of 
military secrecy; but the difficulties are eas- 
fly apparent to anybody who has ever had 
trouble with an overheated bearing. The ex- 
haust fumes are at 1,500 degrees F. Mani- 
folds and buckets are red hot, while the tur- 
bine revolves at 20,000 or more revolutions a 
minute, And on the same drive shaft, only 
few inches away, the compressor is handling 
atmosphere which has been recorded as low 
as 76 degrees below zero! The turbine emits 
a four-foot tongue of flame, which at high 
altitudes freezes instantaneously, and on oc- 
casion has settled as ice on the wings of the 
airplane itself. 

A turbine bucket is a little fin like a blade 
on a windmill, In the Moss turbine the 
buckets are a fringe of little blades, of a 
secret heat-resistant steel, mortised into the 
rim of the turbine wheel. Tested at 22,000 
revolutions a minute, a turbine bucket is 
traveling 1,000 feet per second, in a circle 
less than 12 inches in diameter. Weighing 
less than 1/100 of a pound, a little red-hot 
bucket at this speed is subjected to a cen- 
trifugal pull of about 1,750 pounds. 

‘Moss's first turbo-supercharger was light 
enough for one man to carry. It was fig- 
ured that a commercial compressor deliver- 
ing the same amount of air would weigh 
5,000 pounds and occupy a space of more 
than eight cubic yards. 

‘Experimental work with the supercharger 
was interrupted by the Armistice of 1918. 
‘The time was yet to come when it would be 
tested in an airplane. Pilots looked at it 
dubiously. One of them described it as a 
combination cook stove, blacksmith forge, 
and flying junk shop. An airplane engine 
itself is a sufficiently terrifying bit of 
leashed power. A red-hot turbine, revolving 
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at 20,000 r.p.m., was hardly a comfortable 
companion in the crates which aviators flew 
in those days. 

On September 27, 1920, Major R. W. 
Schroeder took off in a biplane fitted with 
Dr. Moss's turbo-supercharger. At 25,000 
feet he encountered a head wind so strong 
that he drifted backward. But he went on, 
up and up, until his instruments recorded 
33,000 feet. At this altitude his goggles 
frosted over. As he struggled with them his 
oxygen supply gave out. Unconscious, he 
dived for nearly six miles. 

Schroeder never did understand how he 
got that plane back on the ground. Half 
recovering his consciousness at a few thou- 
sand feet altitude, he managed to right the 
plane. He could hardly open his eyes. But 
somehow he managed to land safely. 

As Dr. Moss improved the supercharger, 
altitude records were broken again and 
again, establishing the pioneering fame of 
the Army aviators Macready, Stevens, 
Street. But the difficulties encountered by 
Schroeder have never been really conquered. 
Only recently the Mayo Clinic, after re- 
searches on the subject, announced that a 
man deprived of oxygen at 35,000 feet would 
die almost instantly. Even with an oxygen 
mask, at that altitude and low pressure, a 
man does not function normally. Army fly- 
ers in pursuit ships are under orders to use 
their oxygen tubes when above 10,000 feet. 

In the years just preceding the present 
war, there were encouraging experiments 
with planes built with sealed cabins, within 
which warm air was kept at pressure. But 
such cabins are not punctureproof and will 
be less useful in war than in peace. Provi- 
sion of adequate oxygen for high flyers is 
one of the major problems of the present 
war. 

Miraculous as the advance of aviation has 
been, the slow development of stratosphere 
flying has of course been discouraging to 
Dr. Moss. That it has developed at all has 
been due largely to an irrepressible, impish 
quality of the inventor, who for 20 years 
encountered what he called the “glassy eye” 
of industrial executives and Army brass- 
hats, and would not accept discouragement. 

At the time of his retirement an anony. 
mous writer in “Mechanical Engineering,” 
who must have known him very well, de- 
scribed him thus: 

“Painstaking, nervous, his eyes sparkling 
with fun or fury, Dr. Moss raises his pointed 
beard in his companion’s face and looks at 
him through the lower lenses of his glasses. 
His tongue, trying to keep up with an agile 
mind, is ready for a persistent barrage of 
embarrassing questions or a volley of ex- 
planations. He possesses that disarming 
characteristic of small boys with whom it is 
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impossible to be angry for long in spite of 
sometimes exasperating behavior. Once you 
have met him you never forget him, bi 
think of him in terms of warm affection. 

Back in the days when General Billy 
‘Mitchell was unsuccessfully fighting the in- 
ertia of Army commanders, Dr. Moss was 
carrying on his own private war against 
the same thing. They couldn't get rid of 
him, yet they couldn't get mad. 

He is a man of many engaging idiosyn- 
crasies, and his friends have an apparently 
inexhaustible supply of anecdotes about 
him. He always carries a pocketful of quar- 
ters, and engages every one possible in a 
coin-matching contest, explaining that this 
is not gambling because the laws of prob- 
ability will certainly bring him out even at 
the end of the year. While enjoying a short 
vacation at a summer camp with some of 
his associates from General Electric, he was 
voted the “best sport.” That was after he 
had been assigned, as his share of camp 
work, to be valet to a team of mules. He 
turned up for work equipped with an ash 
can, a freshly laundered white-wing suit, 
and a high silk hat. 

‘He has a habit of asking young men what 
their pleasures were as children, and out of 
such researches has evolved an aptitude test 
which General Electric uses in its personnel 
work. His theory is that education should 
be concentrated only along the lines of the 
pupil's aptitudes. “A young fellow who 
never took a clock apart can never become 
a mechanical engineer,” he says. He doesn't 
care whether the clock was ever put to- 
gether again. What counts is the curiosity 
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—the desire to know how things work. 

Once Dr. Moss argued unsuccessfully be- 
fore a police-court judge, with elaborate 
mathematical formulas, that a speed cop 
could not possibly have clocked him accu- 
rately, because the cop had to go faster 
than he, to overtake him. More successfully 
he once defied a traffic cop who told him to 
pull over to the side of the road, “I won't 
do it!” he exclaimed. “The law says I can’t 
drive without my license, and you've got it!” 

On occasion, to get some place in a hurry, 
Dr. Moss reluctantly has flown in a com- 
mercial airplane; but he has never been on 
an experimental flight. “It would contribute 
nothing to the development of the turbo- 
supercharger, so I just don’t do it,” he ex- 
plains. Once his associates at Wright Field 
ganged up on him, insisted that he must go 
up with them for consultation. He put it 
off to next day, and in the morning a tele- 
gram arrived from General Electric, ex- 
pressly forbidding Dr. Moss to make the 
flight. Triumphantly he obeyed. 

‘This reluctance seems to have nothing to 
do with courage. No one but a brave man 
would fool around with experimental tur- 
bines. During the test of the supercharger 
at Pike's Peak, his associates had to tie him 
to a post with a piece of rope, while he 
worked on the engine, to keep him from ab- 
sent-mindedly backing into the whirling 
propeller. 

In all his triumph, Dr. Moss is still able 
to find good-natured cause for complaint. 

“First they told me it couldn't be done,” 
he says. "Then they said, ‘What's the good 
of it?” And now what do they say? ‘They 
say, ‘We were going to do it all 
the time.’ ” 

Now that the turbo-super- 
charger is really being devel- 
oped, Dr. Moss is bursting with 
ideas of how it could be used for 
peacetime purposes. But he still 
encounters the “glassy eye.” No- . 
body will listen. All they think 
about is providing the stuff to 
win a war. 

Back in the old days he could 
complain, argue, make propa- 
ganda, fight for his ideas. But 
this time he is stumped. The 
turbo-supercharger is now so 
important that they won't let 
him say a word about its pres- 
ent or its future. 

Even his dreams are military 
secrets, 


Uncle Sam's flying fortresses owe 
thelr ability fo fly high, fast 
‘ond for, to the fact that their 
‘engines have turbo-superchargers 
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“Onion Throwers’ 
Blast Dive Bombers 


EW defense awaits dive bombers tac 
ling Great Britain's new battleship 
King George V. Pictures taken when the 
35,000-ton vessel visited the United States 
recently revealed four weapons the like of 
which have not been seen before in any navy. 
Nicknamed “onion throwers” by some ob- 
servers, their purpose is to throw such a 
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Four novel antiaircraft weapons guard H.M.S. 
King George V. Each gun hos 20 borrels of ot 
least 7.5-inch diometer and eight feet long 
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quantity of high explosives 
in the path of a plane that 
if it is not destroyed, at 
least it will be unable to 
aim its bomb effectively. 
A. G. Cole, writing in “Our 
Navy” magazine, states that each weapon 
has twenty barrels, each at least 7.5 inches 
in diameter and about eight feet long. He 
suggested that the nearest comparable 
weapon was the 7.5-inch howitzer developed 
during the last war which fired a 100-pound 
high-explosive shell for a distance of 2,100 
yards from a single barrel 


in the Columbia Broadcasting Sys- 
studio in New York City, showing 
the novel "acoustivanes" in the background 


RADIO STUDIO HAS 


ADJUSTABLE WALLS 


‘© GIVE radio sound engineers better control 

over studio acoustics, movable, resonant pan- 
els have been installed along the walls of the 
Columbia Broadcasting System's new studios in 
New York City. The “acoustivanes” in each 
studio are electrically controlled so they can be 
adjusted to various positions during a program. 
‘The panels are hardwood on one side and a 
sound-absorbing wood on the other. Most of 
them are 14 feet high, 29 inches wide, and five 
inches thick at the center. 


Resembling huge vertical Venetion blinds, 
movable resonant panels are adjusted by el 
control. One side of each panel is of dense wood, 
the other of soft, porous wood that absorbs sound 
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America Listens In 


Day-by-Day Recordings of Europe’s Radio Programs 
Reveal the Tricks of Germany's War Propagandists 


By EDWIN TEALE 


IN A white frame building on a side street 
in Princeton, N.J., 8,000,000 words of 
radio propaganda have been recorded on 

wax cylinders, translated, transcribed, coded, 

and filed for study. Here, day after day, 

‘America listens in. Under the direction of 

Harold N. Graves, Jr., and financed by the 

Rockefeller Foundation, the Princeton Lis- 

tening Center has been active since Novem- 

ber 27, 1939. It represents America’s first 
serious attempt to analyze propaganda on 
the air waves. Similar listening posts are 
now being established in various parts of 
the country by the Federal Communications 

Commission and the Defense Communica- 

tions Board, though their methods of opera~ 

tion will be different in some respects. 
From midafternoon until almost mid- 

night, each day, J. R. Snedeker, the Cen- 

ter's radio technician, is busy with two 


tric recording machines, Earphones on one 
receiver, and a loudspeaker on the other, 
enable him to start recording as each 
propaganda speech begins. 

Nearly 9,000 wax cylinders, representing 
some 100,000 minutes of speaking, have 
gone through the Princeton recording ma- 
chines in the past year and a half. Some- 
times the translators find as many as 40, 
each with its identifying slip, waiting for 
them when they come to work in the morn- 
ing. Once, Snedeker was 95 records ahead 
of the translating staff. But the score was 
more than evened up last year when sun 
spots disrupted short-wave communication 
for weeks on end. 

‘With earphones clamped to their heads, 
the four translators type out the speeches 
in English. On each typed sheet, in the right 
hand margin, a coding expert jots down 
symbols to indicate the propaganda theme 
used by the speakers, Such symbols enable 
later research workers to trace the develop- 
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ment of any given theme with a minimum 
of effort. After coding, the sheets are bound, 
according to language and broadcasting 
station, and filed in a research room up- 
stairs. At present, Graves is specializing in 
British propaganda, Philip Jacob in German, 
and Bruno Foa in Italian. By means of re- 
ports, graphs, and summaries, they are re- 
ducing the propaganda of the belligerent 
nations to its basic, simple elements, 

Germany, in its short-wave bombard- 
ment of England and America, makes use 
of half a dozen distinctive types of propa- 
ganda. The Princeton Listening Center has 
Pigeonholed them as the propaganda of 
terrorism, of paralysis, of dissension, of 
confusion, of variety, and of division. ‘The 
different types rise and fall with the shift 
of events. 

‘Terrorism propaganda always reaches a 
peak just before a brutal, all-out attack from 
the air. It is the simplest and least subtle 
of the weapons used in a war of nerves. The 
devastation of Warsaw; the destruction of 
Rotterdam; the terrors that lie ahead for 
the women and children of enemy cities, are 
stressed again and again. Recently, to in- 
crease the depressing effect of British losses 
at sea, German broadcasting stations have 
preceded the announcement of each tor- 
pedoed ship with the doleful tolling of a bell. 

Propaganda, as such, rarely changes the 
natural course of events. But it does accel- 
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radio technician (seated), at the two short-wave recei 


JUNE, 1941 


erate or slow it down. So, in the early 
months of the war, Germany concentrated 
on the propaganda of paralysis during 
broadcasts to the United States. In an effort 
to slow down the natural drift toward aid- 
ing England, it tried to discredit the press 
and to make people suspicious of what was 
printed and what was released by public 
officials. It emphasized defeatism and the 
certainty of Britain's fall. It praised state- 
ments opposing foreign entanglements and 
lauded America’s decision to keep its ships 
out of European waters, Before each inva- 
sion of a neutral country, when Americans 
might be tempted to rush into action, the 
tempo of this kind of propaganda was 
accelerated. 

At the same time, an attempt to drive a 
wedge between Britain and the United 
States by the propaganda of division zoomed 
just before each major move of the German 
‘Army. Berlin broadcasters played up such 
things as the seizure of American mail by 
the British and previous differences be- 
tween the two nations. They even trotted 
out the ancient grudges of the Revolution 
and the War of 1812 in an effort to alienate 
the two countries. 

Ill feeling of another kind is the aim of 
the propaganda of dissension. By recalling 
dissatisfactions, grievances and class ha- 
treds within the United States itself, it seeks 
to produce internal quarrels, By distorting 


inceton Listening Center, with J. R. Snedel 
ing sets used in recording the broadcasts 
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news items, it calls attention to the differ- 


ences of labor and capital, of Jews and 
Christians, of negroes and whites. The goal 
of this type of short-wave propaganda is to 
produce continual friction and prevent the 
nation from becoming an efficient, smooth- 
running machine. 

At the time of the fifth-column scare in 
this country, still another type of German 
propaganda came to the fore. In rapid suc- 
cession, the Berlin commentators broadcast 
varying accounts of the fifth column. First, 


they maintained it was all 
sheer imagination. Then 
they veered quickly to the 
idea that it was something 
concocted by the British. 
And, as quickly, they took 
a new tack. It was, they 
said, merely a bogeyman thought up by the 
Administration to distract attention from 
its failures. By pointing in several direc- 
tions at once, the propaganda of confusion 
seeks to bewilder those who might feel im- 
pelled to act. 

Finally, there is the propaganda of vari- 
ety. For each aggressive move Germany 
has made, the short-wave radio has carried 
innumerable reasons, explanations and ar- 
guments. By giving a wide variety of argu- 
ments, the propagandist tries to suit every- 
one. If one of his explana- 
tions seems phony, another 
may carry conviction. So he 
uses a verbal shotgun instead 
of a rifle in his attempts to 
present events in the most 
favorable light. 

Close study of these differ- 
ent types of propaganda has 
enabled the Princeton listen- 
ers, on a number of occasions, 
to obtain an inkling of com- 
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ing events. The propaganda of di- 
vision, for example, rose to a peak 
last spring as the German sol- 
diers overran Belgium, Holland, 
and France. Later in the summer, 
it began to subside and the Prince- 
ton experts concluded that the 
threatened invasion of England 
had been postponed. By noting a 
sudden jump in frightfulness 
broadcasts, they also were able to 
predict, within a few days, the 
major air offensive against Lon- 
don, Different types of propa- 
ganda, they have found, precede 
all-out attacks by air and by sea. 
‘The former stresses frightfulness 
and the terrors of a threatened 
blitzkrieg from the sky; the latter 
features the suffering in countries 
blockaded by Britain, in order to 
justify ruthless attacks on ship- 
ping by submarines and aircraft. 
Today, as many as 500 propa- 
ganda programs a week are aimed 
at the 20,000,000 receiving sets in 
the United States capable of pick- 
ing up short-wave broadcasts. To 
cope with this rising tide, the 
Princeton Listening Center has 
had to boost its staff from four to 
ten. ‘The work of this group rep- 
resents national preparedness of 
a new kind. It is preparedness on 
the so-called “fourth front” of the 
war, the front of propaganda. 


Typed speeches are bound and 
filed by language and station. 
Code symbols in margins show 
appeorance of various propa- 
ganda themes. B 8, for example, 
stands for “British wor aims’ 
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THE SIX KINDS OF AXIS PROPAGANDA 
1 PROPAGANDA OF TERRORISM. Its cim is to 


break down the morale of the public in enemy coun- 
tries by threats and “frightfulness” broadcasts. 


‘PROPAGANDA OF PARALYSIS. Its goo! is to 
keep America inactive by jing sentiment and pre- 
venting the people from reaching a united decision. 


PROPAGANDA OF DIVISION. It tries to drive 
2 wedge between Britain and America by emphasiz- 
ing frictions and divisions of the post. 


PROPAGANDA OF DISSENSION. Its aim is to 
couse ill feeling in the United Stotes by arraying 
class against closs, creed against creed, race against 


S;PROPAGANDA OF CONFUSION. It attempts 

to prevent prompt action by public officials by be- 
ildering them with various hints pointing in different di- 
rections. 


6 PROPAGANDA OF VARIETY. By giving o 
large number of arguments and excuses for Nazi ac- 
# to convince everyone. Thote who reject one 


A pursuit plane at Fort Lewis, Wash., simulates an attack on an old blimp made into a barrage balloon 


Army’s Balloon-Barrage Squadron 


APTIVE BALLOONS are being used 

increasingly by the U.S. Army. At 
Fort Lewis, Wash., soldiers of the 3rd Bar- 
Tage Balloon Squadron have been under- 
going training for some time in the tech- 
nique of handling gas bags which could be 
used in wartime for spotting enemy posi- 
tions, directing artillery fire, warning of 
approaching enemy planes, and as obstacles 


to attack on important areas. Because no 
proper balloons were available when the 
training program began, a blimp, with the 
gondola removed and a basket hung in its 
place below the envelope, was used to give 
the troops practice in raising and lowering 
balloons. For use as protection against air 
attack, long steel cables could be hung 
from the bags in place of the basket. 


Blackboard instruction on how to place balloons oround a city for an air barrage 
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America Makes Her Own Cigarette Paper from Home-Grown Flax 


Pick-up baler collecting flax straw on a 
Minnesota farm. "Ready-sliced” bales, os 
ot right, yield fiber for cigarette poper 


IGARETTE PAPER from 

American flax straw, per- 
fected after seven years of re- 
search, comes just in time to re- 
place supplies cut off by the war. 
Formerly, all the $10,000,000 worth of cig- 
arette paper used here annually was im- 
ported from Belgian and French mills, 
where it was manufactured from linen rags. 
Today, four North Carolina mills turn out 
paper of the required thinness and strength, 
using the home-grown material, Large 


Highway Materials Tested 
by Electrical Oscillations 


Quick and accurate testing of 
road-building and other materials is 
said to be possible with an electrical 
device developed at Kansas State 
College. A sample of concrete, sub- 
jected to repeated freezing and thaw- 
ing, is placed on supports as shown 
at right. Oscillations are then in- 
duced in it until its natural vibrating 
frequency is found. This is a meas- 
ure of its strength. Brick, stone, and 
steel may also be tested. ‘The device 
employs an audio-frequency oscilla- 
tor, crystal pick-up, cathode-ray 
tube, and vacuum-tube voltmeter. 
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acreages of flax straw in Minnesota are 
harvested by the combine method with the 
aid of a new pick-up baler, half as heavy as 
standard types and twice as fast. The bales, 
“ready-sliced” like bread, go to near-by pro- 
cessing plants, where the straw yields raw 
flax fiber for shipment to the mills. 
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“Calling CQ” Relates 
Tales of Radio Hams 


Roaises no one 
will ever know how many lives 
have been saved, or how much suf- 
fering has been averted, by the ef- 
forts of the “hams,” or amateur 
radio operators. Or how much 
pleasure the hams have derived 
from their hobby. But in “Calling 
CQ," (Doubleday, Doran & Co., $2) 
Clinton B, DeSoto has rounded up 
some of the high spots in the his- 
tory of these wanderers of the 
ether waves. The stories in this 
291-page book range from accounts 
of amusing “rag-chewing” inci- 
dents to tales of heroic acts that 
have won national acclaim for the 
men who performed them. The au- 
thor knows his subject, as he is a 
member of the staff of “QST," the 
magazine of the American Radio 
Relay League, and is an active 
ham himself, 


Everything on Earth 
in Book for Children 


Saisie facts 
about the earth and the universe 
are the subject of Gertrude Gouvy's 
“Speaking of Earth,” (Bruce 


Humphries, Inc., $1). Written pri- 
marily for youngsters eight to 14 
years of age, the story of how the 
earth came into being and arrived 
in its present position with relation 
to the sun, moon, stars, and planets 
is clearly and simply told in this 64- 


page book. Legends and beliefs of 
earlier civilizations about our solar 
system, some of which still seem 
strangely logical, are added to lend 
life and humor to the story. For 
children who like their science pre- 
sented in pictures as well as text, 
Miss Gouvy has drawn 53 cartoon- 
like illustrations which will aid the 
most unscientific-minded of youth- 
ful readers to understand the fas- 
cinating story. 


Eli Whitney, Father of Mass Production 


HOUSANDS of school children can tell 
you that Eli Whitney invented the cotton 
gin. But not many of them can tell you that 
he developed and introduced to America the 
manufacturing processes which we now 
know as “mass production,” and which have 
made the United States the greatest indus- 
trial nation on the face of the globe today. 
‘The story of Whitney's 
life, told in Roger Burlin- 
game's “Whittling Bey,” 
(Harcourt, Brace & Co., 
$3, 370 pages) is the truly 
American saga of a man 
with a vision and the cour- 
age to pursue it in the face 
of derision and disbelief. 
‘The cotton gin played an 
important part in the 
story, but it was only a 
step toward the develop- 
ment of greater things. 
Even as a youngster on 
his father's Massachusetts 
farm, Whitney preferred 
tinkering with mechanical 
things to farming. He was 
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forever turning out devices to simplify the 
housework or the farm work. 

Probably the most important event in 
Whitney's life, both to him and to the Unit- 
ed States, occurred in 1798, when he took a 
Government contract to manufacture rifles. 
‘The guns were needed in quantity, and in a 
hurry. So Whitney made machine tools 
which turned out the guns 
so accurately that, for the 
first time, the parts of one 
gun were interchangeable 
with those of another, and 
even the most unskilled 
apprentice could operate 
the machines. To Whitney, 
they were only a sample 
of the machines that would 
be made some day to make 
other machines for the 
progress of civilization. 

If your bookseller can- 
not supply the book you 
want, order from Book 
Department, POPULAR 
SCIENCE MONTHLY, 393 
Fourth Avenue, New York. 


POPULAR SCIENCE 


By YATES STIRLING, Jr., 
Rear Admiral, U.S.N., Retired 


ST what is a submarine? It is a war- 

ship designed for traveling under water 

and attacking its enemy unobserved 
with torpedoes. Its ability to surprise is the 
submarine’s most important attribute. 

A surface warship, when overtaken or en- 
countered by an enemy, must stand and 
fight, unless it has sufficient speed to run 
away. A submarine need not fight, nor need 
it show its heels to an enemy ship. All it 
need do is submerge, and the surface enemy 
is baffled. 

The value of the submarine has not 
changed markedly since World War I. It 
has been improved, of course. Engines are 
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Paintings by Matt Marphey, USN. 
One of the world’s largest submarines, the U.S.S. Narwhol carries two 6-inch guns, six torpedo tubes 


Submarines in War 


more reliable and noiseless, better and 
greater-capacity storage batteries are in- 
stalled, more rugged motors are fitted. Tor- 
pedoes have been improved in accuracy, and 
run with greater precision. More scientific 
methods of submerging have been achieved 
and the many instruments and devices used 
in underwater navigation have become more 
accurate and reliable. Underwater listening 
devices in submarines have been developed 
to such an extent that submarines now can 
fire their torpedoes using direction finders on 
the listening-device principle without show- 
ing their periscopes. 

Submarines today are even more of a 
menace to shipping than they were in World 
War I. This is due, almost entirely, to the 
relatively fewer antisubmarine vessels avail- 
able to combat them. The security of the 
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commerce of any nation fighting another 
with a large submarine fleet is almost in 
direct proportion to the number of anti- 
submarine vessels that can be pressed into 
service. Convoys must funnel into known 
ports, and therefore submarines can strike 
at them with a minimum of cruising. These 
submarines need only take up their stations 
where the trade routes converge. The con- 
voy system is none too simple to work out 
successfully. Merchant ships are of differ- 
ent speeds, and the speed of a convoy is that 
of the slowest vessel. Faster ships have 
been placed in convoys by themselves, but 
this increases the number of convoys being 
used, and many more warships for escort 
are needed. The inexperience of merchant- 
marine personnel in maneuvering their ships 
in close formation is another difficulty. The 
lack of experience in handling ships 
causes a spread of vessels in convoy, 
permitting a submarine to attack 
stragglers that are left without proper 
escort. This fault increases enormous- 
ly the arduous duties of destroyers. 

‘The submarine’s most important 
function is to intercept a warship or 
merchant ship, using first stealth and 
then invisibility to arrive at a position 
from which to torpedo the target vessel. 
‘That seems simple enough to state, 
but its accomplishment is not so easy, 
nor is it entirely without risk to the 
submarine, 

‘The merchant ship or warship may 
be a part of a convoy of many vessels. 
‘There may be a number of antisub- 
marine vessels present with the con- 
voy, the most effective for the purpose 
being the very fast destroyer. The 
submarine is under water and there- 
fore invisible, When it has arrived at 
a position from which its torpedoes can 
hardly miss, it fires its missiles. At this 
moment, it reveals its presence to all 
the vessels of the convoy, and then its 
troubles begin. 

In the bow of the submarine, and 
sometimes also in its stern, are tor- 
pedo tubes. When a torpedo is fired 
from any of these tubes, with either 
powder charge or compressed air, 
there is created a large bubble of gas 
or air on the surface of the sea above 
the submarine. If an antisubmarine 
vessel, say a destroyer, is alert, that 
bubble gives information just where 
the submerged vessel is located. Then 


‘A “mother ship" ond her brood. From left 


the destroyer charges down to the spot and 
lays a depth-charge barrage all about the 
Position of the hidden submarine. 

‘The torpedo or torpedoes—oftentimes two 
or even more are fired simultaneously at a 
particularly valuable target—are then on 
their way towards the victim. They leave a 
white wake behind them, caused by the air 
bubbles from the exhaust of their speeding 
turbines. These wakes can be seen by the 
attacked vessel and by the destroyers in 
the escort, and depending upon the distance 
from which the submarine has fired its 
shots, the attacked ship has an opportunity 
to maneuver to avoid the torpedoes. 

‘The submarine, after discharging its 
death-dealing missiles, has an important de- 
fensive role to play to save itself from 
destruction. This is to avoid the depth- 


charge barrage certain to be laid about it 

When the torpedoes were fired, the sub- 
marine was at periscope depth—a depth 
under water from which it could raise the 
telescoping eyepiece of the periscope above 
water to observe its target. The first thing 
for the submarine to do then is to dive as 
quickly as possible. From a depth of about 
35 feet, it uses its horizontal rudders to 
carry it to as great a depth as its hull will 
permit, which is not far from 200 feet, and 
at once changes its course radically, while 
increasing its underwater speed. This will 
carry the submarine out of the danger zone 
s rapidly as possible 

A depth charge must explode fairly close 
to a submarine in order to wreck it, so a 
submarine attacked by a destroyer still has 
a good chance of escape. Destroyers carry 


from 40 to 50 depth charges, and they are 
most generous with them. Depth charges 
are usually set for detonating at about 100 
feet. The depth-charge explosion is a point 
and the force of the explosion is mostly up- 
wards. Thus a cone of pressure is formed, 
its size depending upon the depth at which 
the charge explodes. If any part of the 
submarine is within this cone of pressure, 
the effect on the submarine is serious, caus- 
ing extreme pressure on every part of the 
hull, and consequent leaks. If the hull of the 
submarine is outside the zone of pressure, 
the effect is less. But even then, the shock of 
the explosion will cause the submarine to be 
badly shaken up, putting out lights and leav- 
ing the personnel in darkness, causing circuit 
breakers to blow, and in general disturbing 
the morale of the crew, Depth charges ex- 


ploding as far as 200 feet away have been 
mown to cause the personnel of a sub- 
marine to lose their nerve, blow ballast 
tanks, and bring their vessel to the surface, 
to be sunk by gunfire or captured. 

While on the surface a submarine is pro- 
pelled by Diesel engines. On the propeller 
shafts are large electric motors, used for 
power in underwater navigation. Large 
storage batteries supply the power to the 
motors, These motors can be driven by the 
engines as generators to recharge the stor- 
age batteries. This recharging can be ac- 
complished only while the submarine is on 
the surface. Recharging of batteries can 
be done also when running on engines on 
the surface by what is known as “floating 
the batteries on the line.” 


HE engines give the submarine a surface 

speed of 13 to 20 knots, depending upon 
the type of submarine. The large fleet sub- 
marines are given a higher speed of about 
20 knots in order that they can accompany 
the battleships. The high underwater speed 
on battery and motors is seldom over ten 
knots. 

‘A submarine’s battery capacity is an im- 
portant item for maneuverability submerged 
and also for safety. The battery speed of ten 
Imots can be maintained for only an hour. 
After that, a speed of three to four knots 
can be continued for several hours. When 
the battery capacity has been used up, the 
submarine must come to the surface to re- 
charge batteries, just as an airplane must 
land when its gasoline tanks are empty. 
‘Modern submarines are capable of remain- 
ing submerged for upwards of 24 hours by 
running only at a low submerged speed, 
about three knots, until the battery is used 
up. That is the reason why so great a 
proportion of submarines escape from de- 
stroyers after having attacked convoys. 
Darkness often will intervene before the 
battery is exhausted, and the submarine can 
escape on the surface under cover of night. 

One of the submarine’s limitations is in 
its inability to prevent antisubmarine ves- 
sels from tracking it by using their listening 
devices. Listening devices have been greatly 
improved since World War I. In 1918, even 
with inefficient Ustening devices fitted in 
antisubmarine vessels, the German submar- 
ines suffered a breakdown of morale owing 
to the large number sunk by destroyer depth 
charges. The British Admiralty gave no re- 
ports on submarine sinkings, and the Ger- 
mans only knew that submarines never 
returned to their bases. 

‘A convoy is usually formed in columns of 
vessels, with the leaders in line. The distance 
between ships is maintained as close as the 
experience of the personnel seems to war- 
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rant, bearing in mind that danger from 
collision is as great a risk as even submarine 
attack. 

The escort is placed on the outside of the 
columns. The destroyers or other antisub- 
marine vessels are stationed close in where 
they can turn quickly and steam to the loca- 
tion of the attacking submarine. Cruisers 
and even battleships and airplane carriers 
are located far out on the flanks of a convoy, 
to shield the mass of merchant ships from 
the gunfire of an attacking surface raider. 

‘The submarine may be informed of the 
location of a convoy by patrol planes while 
yet the convoy is out of sight. Then the 
Submarine will use its engines on the surface 
to place itself in the path of the convoy. 
Before being discovered by the escort, the 
submarine submerges and runs on its bat- 
tery and motors. During this latter time the 
submarine will be at periscope depth, or 
about 35 feet, and uses its periscope obser- 
vations to correct its position relative to the 
selected target. When a correct position is 
reached, within short range of its intended 
victim, the submarine will fire its torpedoes, 
using its periscope for accurate aim, or else 
fire the torpedoes while completely sub- 
merged, employing the listening device to 
give the angles of sight for the torpedoes. 

The submarine can carry only a limited 
number of torpedoes, so it will attempt to 
reach a distance from which a miss is im- 
possible, although the torpedo will run ac- 
curately for a distance of 3,000 yards or 
more. The ideal position for firing is within 
1,000 yards of the enemy vessel. Such a 
maneuver makes the submarine’s part a 
most hazardous one. 

Long-distance planes often serve as the 
eyes for a submarine fleet. Communication 
between the underwater vessels and the 
planes is by radio. A submarine can use its 
radio while submerged to communicate with 
other submarines and with airplanes. Be- 
tween submarines, communication by radio 
is practical up to 100 miles. On the surface, 
the radio equipment of a submarine is equal 
in performance to that of a surface warship. 


HE airplane bomber has proved most 

effective against submarines. Oftentimes 
the submarine can be surprised while on the 
surface and bombed before it can submerge. 
Bulletproof armor is carried on the exposed 
parts of a submarine’s hull, but otherwise 
the hull is most vulnerable to shellfire. A 
surface vessel can receive a number of shell 
hits on its hull without seriously impairing 
its seaworthiness, but not so with the sub- 
marine. One shell hit, and the submarine 
will be unable to submerge. 

‘The personnel of submarines must all be 
men of experience. They are usually of the 
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petty officer's rating, es- 
pecially trained for the 
duty. In the U.S. Navy 
a submarine school is 
maintained to train offi- 
cers and men for this ex- 
acting service. Crews are 
usually made up from 
volunteers selected for 
courage, who can stand 
the enormous strain of 
submarine duty without 
loss of morale. Few men 
in submarines are over 
35 years old, and most of 
them are much younger. 

The modern United 
States submerine isa ves- 
sel of about 1,400 tons 
surface displacement. Its 
principal characteristics 
are habitability, long 
cruising radius, high sur- 
face speed (20 knots) and 
submerged speed (10 
knots for one hour), and 
the ability to remain 24 
hours under water at 
three knots speed before 
the batteries are 
completely discharged, 
Torpedo rooms are large 
enough to carry from 15 
to 20 torpedoes, The sub- 
marine is given most ef- 
ficient ventilation, and 
the means of extracting 
impurities from the air 
and supplying oxygen de- 
ficiencies, when sub- 
merged. 

The role of our United 
States submarines in war 
is to take the offensive 
off the coast of an enemy. 
They are a mazimum- 
purpose vessel, and can 
operate both against the 
enemy’s lines of com- 
munication at consider- 
able distance from their base, and likewise 
off our own coast line to break an enemy's 
blockade. 

‘The submarine is said to be the weapon of 
the weaker sea power. It is relatively inex- 
pensive to build, as compared with the large 
surface warships. A submarine of the 1,400- 
ton type costs about $5,000,000, while a 
cruiser costs upwards of $15,000,000 and a 
battleship as high as $70,000,000. The sub- 
marine is a weapon of great promise, men- 
acing warships and merchant ships alike 
in all parts of the ocean. In codperation with 
airplanes it can extend its vision for hun- 


The underwater ri 
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‘Twelve German submarines being refueled prior to the spring offensive. 


jer is the natural orm of the weaker sea power in war 


dreds of miles, and it can operate without 
support from any other vessels. 

In war the command of the surface of the 
sea belongs to the side that owns the most 
numerous and formidable fleet of surface 
warships. This advantage enables that side 
to use the sea with its merchant shipping 
and all its warships. The weaker side in 
surface warships cannot command the sur- 
face of the sea, This is the reason Germany 
has used submarines to torpedo every vessel 
that sails the sea. Everything that moves 
on the surface is considered by the sub- 
marine as an enemy. 
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Magic Sand with a Thirst 


Silica Gel, Long Used in Industry as a _Drier, 
Now Serves the Housewife, Hobbyist, Sportsman 


won't pour, rusted tools, and humid sum- 

mer days, it’s time you made the acquaint- 
ance of silica gel. The magic white sub- 
stance, a friend of long standing to indus- 
try, now is making its debut in the house- 
hold and home workshop as a drying agent. 
Home owners, housewives, sportsmen, and 
hobbyists benefit from the remarkable prop- 
erties of this “sand with a thirst.” 

Have a chemist analyze it, and he will 


|: YOU dislike soggy crackers, salt that 


How the Dehumidifier Works 


SILICA GEL DRUM MAKES ONE REVOLUTION 
(BETWEEN —_IN 7 TO 9 MINUTES 
CONCENTRIC <= 

SCREENS) 

‘TAKING UP 

MOISTURE 


Hump AR 
ROOMS 


DRIED AIR, 
TO ROOMS: 
DRYING 
CHAMBER, 
FOR AIR 


STATIONARY PARTITION WITH 
SEALS SEPARATES CHAMBERS, 
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tell you it is silicon dioxide, the same com- 
pound as ordinary seashore sand. The big 
difference lies in the physical structure of 
the manufactured variety. It contains in- 
numerable submicroscopic pores, which 
seize and hold moisture as a magnet does 
iron. Although the granules will drink up 
nearly half their weight of water, they will 
still look and feel perfectly dry. In fact, 
the newest preparation of silica gel is im- 
pregnated with another chemical, cobalt 
chloride, expressly so that it will show when 
it is saturated by changing color from blue 
to pink. Heating silica gel drives out the 
moisture it has collected, so that it can be 
used over and over again. 

‘One of the simplest household appliances 


At the left ore the insides of @ home de- 
humidifier in which gel is put to 
work to toke excess moisture from the air 


cond this is the outfit assembled. The 
iors outlet ot the top is an air duct; 
the honeycomb grille covers on air filter 
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PRESERVING SPORTSMAN'S 
KEEPING CRACKERS, EQUIPMENT FROM MOISTURE 


SALT, AND SUGAR DRY 


PREVENTING TOOLS 
FROM RUSTING 


CORROSION: 
STORING RUGS 
AND DRAPERIES. 


A jor of the “sand with a thirst,” and some of its many uses in the hom« 


using silica gel, a perforated aluminum box 
containing an ounce and a half of the color- 
changing kind, serves most of the varied 
purposes illustrated above. Placed beside 
anything to be kept moisture-free, in a 
cupboard, drawer, or cabinet, one of the 
miniature air driers suffices for five cubic 
feet of space. If more capacity is needed, 
outfits of larger size are available. 

For those Who can afford the luxury of an 


& 
out 


PLANES. AND. 
BURING SHIPMENT 


AND OTHER VALUABLE 


LABORATORY INSTRUMENTS 


KEEPING PHOTO FILM. 
IN TROPICAL CLIMATES 


PRESERVING IMPORTANT 
PAPERS AND DOCUMENTS, 


in the shop, ond elsewhere 


air-conditioned home, a more elaborate 
silica-gel dehumidifier banishes summer 
humidity. Into it goes muggy air from the 
rooms or from outdoors, and dry air comes 
out. Interconnected with a central air-cool- 
ing and circulating system, the device elimi- 
nates any feeling of dampness in chilled air, 
and reduces the number of degrees that the 
air must be cooled for comfort. 

In industry, similar or larger installations 


ht of water, this new 
n was madeto. 
show when it is saturated 
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PROTECTING MICROSCOPES 


acti 


rigidly control 
candy - making, 
Another major use of silica gel is to protect 
all kinds of merchandise, including airplanes, 
from moisture during shipment by land or 


humidity in packaging, 
and other _ operations. 


sea. 
Treated with acid, a silicate such as water 


MORE THAN 

womunci 
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Two theories of silica gel: ball-like particles 


[ SILICA GEL~ 


i 


| siuicaice, 
ae 


A mialotoce oir drier containing an ounce and 
ye magic material. When saturated, 
th restored fo use by heating in on oven 


glass becomes a jellylike mass, which hard- 
ens into silica gel. The first world war 
ended before Dr. W. A. Patrick, famous 
American chemist, perfected its large-scale 
manufacture by this process. He intended to 
use it in gas masks, where it may yet prove 
its worth for trapping poison gases. 


AN ACRE OF PORE SURFACE PACKED IN ONE CUBIC INCH 


WATER MELD IN. 
PORES Ser WES 


eS, Ne Befaeer Ss 


The water-holding surface of the pores in a single cubic inch of silica gel totals more than an acre 
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Floshless welder in action. The welding electrode is fed from the reel at the back of the machine 


Automatic 
Fiashliess Welder 


Granulated material fed from the hopper 
soon above blankets the arc as the unit 
moves along a rail beside the joint be- 
ing welded. The welding voltage, current, 
speek sed are cutomati- 
cally regulated by the electric controls 
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UILDING of ships and other products 

of steel is being speeded with an 
automatic electric welding machine 
which works equally well on curved or 
flat plates or parts, In addition to speed, 
it has the advantage of eliminating the 
flashing arc, smoke, and flying particles 
of hot metal that accompany open-are 
electric welding. This is done by blanket- 
ing the welding electrode and the edges 
to be joined with a granulated material 
which muffies the arc, excludes the at- 
mospheric gases from the weld, and 
concentrates the heat in the welding 
zone. This material feeds from a hopper 
as the machine moves along a rail be- 
side the joint to be welded, and it is 
sucked up and returned to the hopper 
as the weld is completed. 


AVELDING ROD 
MOVABLE MELT-RETAIING 
BUNTES 
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Wardrobes 


for 


Soldiers 


WIDE VARIETY OF UNIFORMS MAKES 
AMERICAN ENLISTED MAN ONE OF 
WORLD'S BEST-DRESSED FIGHTERS 


By DAVID M. STEARNS 


'HE busiest haberdashery in the United 

States today is the Army Quartermaster 
Corps. It has the job of providing uniforms, 
complete from underwear to overcoats and 
from shoe laces to hats, for the entire en- 
listed personnel of the Army. 

‘That means a lot more than dealing out 
a uniform with two pairs of pants to each 
recruit, because the enlisted man in the 
American Army is one of the best-dressed 
soldiers in the world. He has different uni- 
forms for summer and winter, for field work 
and garrison duty, for ditch-digging and 
parading. Specialists, such as mechanics, 
cavalrymen, parachute and armored-force 


An enlisted man in the U. S. Army boasts an outfit for every occosion. 


Hot Weather Field Work 


Rainy Weather 


troops, have, in addition to their 
regular uniforms, extra outfits de- 
signed to meet their particular 
needs. 

Add the specialized items to the 
equipment that is issued to every 
doughboy and it makes an impres- 
sive list. The office of the Quarter- 
master General in Washington, for 
example, has samples of 22 kinds 
of hats, 17 styles of gloves and mit- 
tens, and 15 types of boots and 
shoes, representing just a few of 
the things that must be kept in 
stock to supply the soldiers. 

The glove list includes such vary- 
ing designs as bearskin mittens for 
troops in Alaska, fleece-lined horse- 
hide mittens with slits across the 
palms so a soldier can get his fin- 
gers out to work a trigger without 

taking the mittens off, asbestos gloves for 
handling hot stuff, suede gloves for Army 
nurses, and leather gloves with reénforce- 
ments riveted on fingers and palms so 
barbed wire can be handled without lacerat- 
ing a soldier's hands. 

Hats range from headpieces for tank driv- 
ers and firemen to cloth-covered fiber hel- 
mets for wear in the tropics. Shoes run 
from hip boots (two styles) down to oxfords 
for the nurses. There is even a special shoe 
for Philippine scouts because the ordinary 
service shoe doesn't fit their feet. 

A list of garments the Q.M, department 
must keep on hand reads like a mail-order 


Below is a soldier dressed for 


Hord Labor Formal Functions 


In the textile research lab- 
oratory of the U.S. Army 
Quartermaster Depot ct 


Philadelphia, @ technician 
uses a microprojector to 
examine wool fibers from 


cloth for uniforms and blan- 
kets. Fibers are put on a 
slide and placed in the 
beam of light, This throws 
@ magnified image on the 
Paper in front of the oper- 
ator, who checks for uni- 
formity ond size of fibers 


Photographs by Ralph Morse 


joldier 
things, 


catalogue. E 
gets, among othe 
woolen shirts and trou- 
sers for cold weather, 
khaki ones for summer, 
wool-lined mackinaw for field work in win- 
ter, blue denim trousers and jackets for 
dirty work, and a heavy overcoat for “put- 
ting on the dog” in cold weather. 

One of the most popular items with the 
liers is the new lightweight, wool-lined, 


Any time a soldier freezes, it will not be the 


Garrison Duty Armored Force 


wind and water-repellent field jacket. It has 
a belted and pleated back, slide fastener and 
buttons on the front, and button flaps over 
the pockets, The collar can be buttoned 
tightly around the neck, or worn open. 
When the first of these were issued recent- 


Army's foult. Here ore some cold-weather clothes for: 


These three outfits ore designed for troops in Alaska 


ly, even the officers wanted some. 
However, commissioned officers are 
supposed to supply their own cloth- 
ing, and the Q.M. Corps needed all 
the jackets it could get for the en- 
listed men. 

For soldiers in hanized out- 
fits, a “monkey suit” has been de- 
veloped that makes a soldier look 
like a teddy bear, but does a good 
job of keeping him warm and dry. 
It is made in two pieces, with over- 
all-type trousers and knitted bands 
at ankles, wrists, neck, and waist. 
‘Wind and water-repellent cloth are 
used for the outer layer, with a 
heavy wool lining. A helmet of the 
same material, with a flap that ex- 
tends down over the jacket collar to 
protect the back of the wearer's 


Below are some of the 15 styles of boots 
cond. shoes supplied to soldiers. Bock row, 
left to right: shoe pac with leather up- 


er, rubber bottom; half-moccasin leather 
r boot 


pushes oir through the 
cloth stretched across 
the hole ot 
Rate of fall of the col- 
umn is checked by watch 
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Slide fosteners for use 
fon uniforms ore tried 
cout on this macl It 
zips the fastener up and 
down while a counter 
the background 
the score, A bell rings 
atthe end of 10,000 xij 
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neck, and two-buckle arctics, com- 
plete the outfit. 

Since nothing is available commer- 
cially that meets the Army require- 
ments, the Q.M. Corps develops its 
own ideas and those of the Army in 
general in designing soldiers’ cloth- 
ing. Each of the many garments now 
in use represents months, in some 
cases years, of experimentation and 
research. 


‘The idea for a new type of gar- 
ment usually originates in the en- 
listed personnel or among the offi- 
cers of the Army. When somebody 
thinks that a change is in order, he 
submits his suggestions to the Q.M. 
department. Officers trained in tex- 
tile schools, and civilian workers on 
the Q.M. staff search the commercial 


contle-fit hip boot for troops in 
(Samples at Quartermaster General's office) 


field for designs and fabrics, Then they 
combine what they have found with the 
Army suggestions and turn out an experi- 
mental model. This is submitted to a techni- 
cal board in Washington, representing all 
branches of the service. If the board ap- 


proves, the model goes to the general staff, 
and finally to the Chief of Staff for a final 
oO. 

After that a trial order is made up and 
shipped to some outfit in the field for a 
work-out. When the garments have been in 
use long enough to see how good they are, a 


report is submitted to the Q.M. Corps, pos- 
sibly with suggestions for improvements. 
Then general specifications are drawn up 
and manufacturers are invited to bid on 
large orders. 

Most Army clothing is made by commer- 
cial manufacturers from cloth, thread, but- 
tons, and fittings supplied by the Army. The 
Q.M. boys know just how many garments 
can be turned out from a given amount of 
cloth, down to the last yard, and the con- 
tractor has to return even the scraps to the 
Army after the job is done. These are 


HATS 


There's plenty of variety 
in what the well-dressed 
soldier will wear on his 
head. At the far left is 


is the winter field cap 


Loft to right: Fireman's 
hat; compaign or service 
hat; the tropical helm 
dress-up garrison cap; 
helmet for combat suit 


blue denim work cop; fur- 
lined cap for use by mon 
in Alaska;  kheki’ feld 
cop; sou'wester for rain 


cap; winter field cap 
(shown above); fur-lined 
cold-weather caps; cap 
for use by Army nurses 


Old-style_motor-cycle 
cap; hat for cooks and 
bakers; khaki mechanic's 
‘or work cap; servi 
in wool and thai; hel. 
met for Air Corps flyers 


weighed and the weight added to that of 
the garments to see that nothing is lost. 
To make sure that it is getting the best 
material for its needs, the Q.M. Corps main- 
tains at its Philadelphia depot what is prob- 
ably the best-equipped textile-testing labor- 
atory in the country. There fabrics are 
tested for strength, waterproof qualities, and 
durability. Thread and cords are checked 
for breaking strain, color, and even the 
number of yards of thread per spool. Slide 
fasteners are hooked to a machine devised 
by the laboratory staff and opened and 


GLOVES 


Seventoon styles of mit- 
ns and glaves are kept 
stock by the Quarter- 
master Corps. At right 
‘re the knit woolen O.D. 
glove issued to all men 
cold climates 
yece-lined hi 
itton with trigger slit 


Loft to right: Leather 
work gloves;asbestos mit- 
tens; leather work mit- 
tens; leather gloves re. 
enforced for barbed wire 


tle leather 
blue woolen knit 
‘gloves; bearskin 


nurses’ 


mitt (Alaska); gauntlet- 
style leather work gloves 


ittens (shown 
riding glovesfor 
cavalry; leather mittens 


More 


leather work 


glo 
suede dress gloves; white 
cotton dress gloves 
(tropics); nurses’ gloves 


closed 10,000 times to test them for wear. 

Another ingenious machine developed by 
the laboratory staff is used to test the 
warmth-retaining characteristics of various 
fabrics. It consists of an electrically heated 
cylinder around which the cloth is clamped. 
‘The amount of current required to keep the 
cylinder at body temperature for a given 
period of time while a fan is blowing cold air 
against the cloth is measured carefully. By 
comparison with cloth which has already 
been tested in the field, this gives an index 
of how effective the new fabric will be. 


Twenty-Ton-Atom Smasher Will Generate 8,000,000 Volts 


‘TO DELVE deeper into the secrets of the 
atoms, a 20-ton atom smasher, shown above 
as it looked during assembly, has been built 
for Notre Dame University. Capable of 
developing energy of 8,000,000 volts, it will 
be used for experiments in the disintegra- 


Above, electric welding down on the farm, by 
ins of a machine shop mounted in a truck. 
tt, the truck drawn up in a harvest field 


tion of nuclei by high-speed electrons, and in 
the production of radioactive elements by 
X rays. For this latter work, it is believed 
that the X rays developed by the machine 
will be the most penetrating of their kind 
ever produced, 


Farm Machine Shop on Wheels 


REPAIRING harvesting combines and simi- 
lar machinery in the field is the purpose for 
which this traveling machine shop mounted 
in a truck was developed. Generators hooked 
to the truck engine supply current for weld- 
ing, and also for operating floodlights. 
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HOMEMADE 
TANK BOMBS 


‘HERE'S more than one way to 

stop a tank, and one of the sim- 
plest is the "Molotov cocktail” 
which has been used successfully 
on European battlefields. Lieut. 
Col. William F, Heavey, U. S. Army 
Corps of Engineers, writing in a 
recent issue of the “Infantry Jour- 
nal,” states that an efficient bomb 
of this type can be made from an 
ordinary quart bottle. This is filled 
with a mixture, half gasoline and 
half oil or creosote, as gasoline 
alone burns out too quickly. A 
good-sized piece of cotton waste is 
taped to the bottom of the bottle, 
and an engineer's fuse lighter to 
the side. In use, gasoline is poured 
on the waste, the lighter is pulled 
and the bomb is thrown. Because 
these devices can be dangerous to 
throwers as well as to targets, Col. 
Heavey suggests that troops should 
practice for a while with water- 
filled bombs before using an explo- 
sive mixture. A direct hit will usu- 
ally create enough heat to force the 
crew to abandon the tank in a 
hurry. 
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the bottle, and heaves it overt 


hter taped to th 


il showing how the homemade tank stopper 
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nd at the oncoming tank 
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Simple Chemical Bath 
7 Makes 


Wood Plastic 


‘TRIPS of wood literally can be tied in 

knots without breaking, and sawdust 
can be molded into solid blocks, with a 
process developed at the U, S. Forest 
Products Laboratory at Madison, Wis. 
It consists of soaking the wood in a con- 
centrated solution of urea, drying, and 
then heating it to about 212 degrees Fah- 
renheit. At this temperature the wood 
becomes plastic and can be formed into 
any desired shape. Upon cooling it re- 
tains that shape, but regains its pristine 
strength and hardness. Sawdust and 
chips, put through the same process, can 
be pressed in molds while heated. After 
cooling, the products thus formed have 
practically the strength of the original 
wood. The process was developed by 
W. K. Loughborough of the laboratory's 
timber physics department. 


W. K. Loughborough, of the U. S. Forest Products 
Laboratory, placing a piece of oak in urea solution 


ee 
@° 


ed wood. The figu 


Samples of plast 
the loop at the 


bent with the 
the grain. T 
smoll pieces; 


‘After soaking and drying, wood is heated in an oven. 
Shaped while hot, it regains hardness upon cooling 


Parabolie 
Buildi 
Houses 

Asphalt 


How asphalt-mixing machin. 
ery is placed in a building 
of attractive modern lines 


Model of New York's mus 
A conveyor will bring mater 


Ace example of how engineers and 
architects can work together to de- 
sign an industrial plant that will harmonize 
with its surroundings is this municipal as- 
phalt plant, now under construction for the 
Borough of Manhattan, New York City, on the 
East River Drive. Machinery to be housed in 
the plant made a tall building a necessity. 
At the same time, it was important to avoid 
creating an eyesore. The concrete structure 
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ipal asphalt plant, now under construc- 
Is under the East River Drive 


was therefore designed around the machin- 
ery, with windows only where they were 
necessary to admit daylight for inspection of 
moving apparatus. Materials for mixing the 
asphalt can be brought to the plant in 
barges, from which a conveyor belt running 
under the Drive will carry them into the 
plant. The exterior of the building was de- 
signed by Ely Jacques Kahn and Robert 
Allan Jacobs, New York architects. 
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All buildings hon- 
dling expl 
the new Hercules 
powder plant at 
Radford, Vo., have 


emergency chutes 


Below, C. A. Hig- 
gins. of 
the compa 
how he'd get away 
from on explosion 


Safety Chutes Provide Quick Exit 
from New Powder Plant 


WHEN something goes wrong in a gunpowder 
factory, etiquette prescribes getting out—and 
quickly! Dignity goes by the boards as C. A. Hig- 
gins, president of the Hercules Powder Company, 
sets an example for his employees. He's trying out 
one of a series of escape chutes, resembling amuse- 
ment-park devices, installed at his company’s new 
Radford, Va., factory. The $44,100,000 plant will 
help supply ammunition for defense. 


Antisubmarine-Net Tender Is Launched for U. S. Navy 


PICTURED during her 
launching at Cleve- 
land, the 158-foot net 
tender Locust repre- 
sents a new kind of 
U. 8. naval vessel. 
Named after trees, 
twelve of these craft 
have been ordered, to 
handle antisubmarine 
nets that would be 
stretched across en- 
trances to important 
naval and commercial 
harbors in time of 
war. Made of steel 
mesh, the nets have 
movable sections that 
can be swung open, 
like gates, to permit 


— : 5 Se 
ina . a passage of friendly 


Twelve craft like the Locust, shown being launched, will guard U.S. ports ships. 
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Collecting Specimens for Study 


Provides Thrilling Sport for a 


Scientific Fishing Expedition 


QUIDDING is not a pastime for the aver- 

age game fisherman. Squid have a 
nasty habit of squirting an inky irritant on 
their captors, and their tentacles can cut 
and tear the toughest skin. Their parrotlike 
beaks can make quick work of snapping off 
a man’s finger. But, in the interests of sci- 
ence, Michael Lerner, leader of the 1941 
Lerner-American Museum of Natural His- 
tory Big Game Fish Expedition, caught a 
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A close-up of the 
tentacles and beak 
of a squid cought 
off the coast of 
Peru by the Lerner- 
American Museum 
Expedition. Han 
dling squid is deli 
cate work, os th 
shorp, porrotlike 
beak can bite off 
© hook—or finger 


number of Pacific gray squid recently in 
South American waters. The catch ranged 
in size from four to seven feet in length, 
and the latter size tipped the scales at 75 
pounds. They were found in deep water, 
and the fishing was best between midnight 
and dawn. Most of them were caught in 
the Pacific off the coast of Peru. The aver- 
age time required to bring a squid to the 
surface was fifteen minutes. Photographs 
on the following pages show the scientific 
fishermen in action. 
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A Weird Battle 
by Night in the 
South Pacific 
Between Hooded 
Fishermen and 


Ocean Monsters 


Using Nature’s 
OddestWeapons 


BOATING" A SQUID. Aboord the fishing boat Alone, about 70 
miles off the Peruvian Coast, Michael Lerner, leader of the expe 

tion, gets a squid strike. He is using a rod and reel of the type 

commonly used by game fishermen, with a 15-thread line. Gang hooks, 

a doten or so to the line in rather close clusters, are baited with 

‘ear hoods for prote 

3 ejected by squid whi i 

of average size (cbout five feet) puts up a 15-minute fight 

before he con be gaffed, as shown at the left, and dragged aboard. 
As he comes to the surface, he lets fly with his stinging barra 
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SQUID LEAVES ITS MARK on the hands of Capt. 
Douglas Osborn, skipper of the Alone. The scratches 
were made by the suction cups on the tentacles, which 
are lined with sharp cartilaginous material. From 
midnight to dawn were the best hours for squidding. 
Smaller squid were found near the surface, lorger 
ones farther down, usually over rocky bottom areas 
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PACKING UP THE CATCH. Ashore at Tolara, 
Peru, expedition members pack up their collections 
of fish to be shipped back fo the American Museum 
of Notural History for study. Specimens are packed 
in formalin, in sealed metal cases inside wooden 
containers. Main purpose of the expedition was to 
check up on the migrations of swordfish and marlin 
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G Here’s My Story 


IRVING LANGMUIR'S INTEREST IN HE WAS GRADUATED FROM COLUMBIA 
SCIENTIFIC RESEARCH GOES BACK TO His 


UNIVERSITY IN 1903 AND THEN WENT ABROAD 
FIFTEENTH YEAR, WHEN AN OLDER BROTHER TO CONTINUE HIS STUDIES 
TOLD HIM ABOUT THE DISCOVERY OF ARGON 


He JoIneo THE GENERAL ELECTRIC THERE HE DEVELOPED THE GAS-FILLED 
COMPANY IN 1909, AND Is NOW —| INCANDESCENT LAMP THAT TODAY 
ASSOCIATE DIRECTOR OF THE COMPANY'S PROVIDES MUCH OF THE WORLD'S 
RESEARCH LABORATORY ELECTRIC LIGHT 


» © dveing me rinsy Worto WAR 
HE HELPED THE U.S. Navy DEVELOP: 


Wye 'N HUNTING ENEMY SUBMARINES 


/t 
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THE CAREER OF 


DR. IRVING LANGMUIR 


RAvIO TUBES INVOLVING DR. LANGMUIR’ 
PATENTS WERE THE SUBJECT OF A 12-YEAR 
LEGAL BATTLE, WHICH HIS COMPANY 
FINALLY WON’ IN 1926 


INVISIBLE” GLASS, WHICH ELIMINATES 
REFLECTED GLARE, IS ANOTHER 
IMPORTANT DEVELOPMENT BASED ON 
DR. LANGMUIR’S WORK 


SCIENTIFIC HONORS HAVE BEEN 
SHOWERED ON HIM, INCLUDING A 
NOBEL PRIZE IN CHEMISTRY AND 
4 $10,000 AWARD FROM 
Poputar Science MONTHLY 
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THE FOLLOWING YEAR HE PERFECTED 
AN IMPROVED METHOD OF ARC WELDING 
WITH ATOMIC HYDROGEN, ON WHICH HE 
HAD BEEN WORKING FOR MANY YEARS. 


Tony, At 60, Da. LANGMUIR HOLDS MORE 
THAN 65 PATENTS ON USES OF ELECTRICITY. 
ONE OF HIS RECENT INVENTIONS 
SIMPLIFIES PHOTOGRAPHING X-RAY 
IMAGES ON FLUORESCENT SCREENS 
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Flying a Fighter Plane Is Just 
the Beginning of the Pursuit 


Pilot's Training . . . Now He 


Must Learn Gunnery and Tactics 


pursuit gunnery, but there is no use 

talking about fighter planes and their 
tactics without visualizing the kids who fly 
them, A pursuit plane is nothing until it 
is fused with the personality of a scrappy, 
cocky youngster whose skill is sharpened 
and kept to a razor edge. Rush Howard 
Willard, from Bay City, Mich., is a good 
indication of what is involved when America 
tries quickly to set up a strong air force. 

Rush Willard is 22. He first had his hands 
on an airplane stick at the age of six, when 
his legs were too short to reach the rudder 
controls. At 16 he was flying solo, and 
about that same time he and a friend built 
themselves a plane, out of salvage from 
several wrecks. The inspectors would not 
give them a license, but they hopped it over 
a few fences, just to prove it would fly, then 
made it into an ice boat. 

Rush probably would be graduating this 
June from engineering school if he had not, 
in the fall of 1939, attained his greatest 
ambition. He was appointed a flying cadet 
in the U. 8. Army Air Corps. Out of a batch 
of 20 applicants, he was the only one to 
pass the physical exam. Out of a primary 
training class of 56, he was one of 30 who 
made the grade and won their commissions 
at Kelly Field last September, after nine 
months of intensive training. 

Now that he had won his wings, Second 
Lieutenant Willard still had a great deal 
to learn about flying. Assigned to the 33rd 
Pursuit Squadron, he spent the next three 
months in the exciting process of mastering 
a tactical airplane, a fast, powerful, single- 
seat Curtiss P-40. 

By the time I met him, in late winter, he 
was a precision pilot, a good formation 
flyer, and in the regular morning rat race 
he could throw his plane around with the 


Te: is an article about dogfighting and 


Pursuit pilots at Mitchel Field, we 
the oxygen masks they use in high-altitude 
flying. Fighter-plane engines are di 

to operate best in the rarefied up} 
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.an counterpart of Britain's 
Germany's Mes 


ON OUR COVER is one of the newest 
pursuit planes—the gull-winged 
Vought-Sikorsky fighter XF4U-1 


now being put through its paces by 
the U.8. Army Air Corps. Painting 
by John 7. McCoy, Jr. 


best of them. He was now ready to beyin 
learning to be a fighter. 

‘To most of us, the mere flying of a plane 
is an accomplishment far beyond our ex- 
pectations. Young Willard was already an 
aviator before he enlisted as a cadet, and 
that gave him about as much head start 
over his classmates as a child has who 
learns to read before he goes to school. 
Only by a few flying hours, for instance, 
did he have any advantage over the other 
99 percent of cadets—like his roommate, 
Lieutenant Max McNeil, from Raymond, 
‘Wash., who had been in a plane only once 
before he became a cadet. 

Willard was one of the youngsters break- 
ing in as a pursuit flyer at Mitchel Field, 
Long Island, under the tutelage of Lieuten- 
ant Phil Cochran, of whom I told last 
month. While I waited for a chance to talk 
more with Cochran, I sat around getting 
acquainted with the kids. 

“You know, it was POPULAR SCIENCE that 
got me started in this,” said Max, when I 
told why I was asking so many questions. 
“I read an article on Army flying, which 
got me all excited. I was a sophomore at 
Washington State College in 1939 when the 
flying board came around giving exams, 
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and I remembered that article and joined 
op 

Pphat's funny,” said Rush. “T read that 
same article, and after that there wasn't 
anything I cared about but getting in the 
Air Corps. I took a physical exam every 
six months to be sure I'd be able to pass.” 
Rush went two years to Bay City Junior 
College, to qualify for the Air Corps mental 
standards. He earned his way by leading 
a 12-piece dance band. 
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Phil Cochran looked out of his cockpit 
at Rush Willard, who was close beside him 
in echelon right. Phil held up his right 
fist, shook it beside the glass pane of the 
canopy. Rush held up his left fist and shook 
it back. A challenge had been accepted. 

‘The pair cut out of formation and swung 
off where there was plenty of room. They 
separated, then drove at each other head 
on, at top speed, passing close. At the in- 
stant of passing, the fight was on. Now 
it was a question which could tum the 
quickest, without losing speed. 

Back in the World War days, flyers lived 
in an age of invention. The man who could 
discover a new trick became an ace, be- 
cause he took his opponents by surprise. 
Nowadays it is about as easy to invent 
some new way of throwing a plane around 
as it would be for Joe Louis to produce a 
blow brand-new to boxing. The pursuit 
flyer has to learn all the tricks, as part of 
his elementary knowledge. But he depends 
on his turn, as a fighter depends on his left. 

A pursuit plane fires only in the direction 
in which it flies. The flyer does not aim his 
guns, he aims his plane. Also, it is virtually 
impossible to shoot down a fighter plane 
from the side, because it is moving too 
fast. Therefore the dogfighter has two ob- 
jectives: to get on the tail of his opponent, 
and to keep the opponent off his own tail. 
Only from the tail can he get a good shot. 
‘The quick turn is the means of accomplish- 
ing both these ends. That is what they 
mean by maneuverability. 

A plane built primarily 
for speed has small wings, 
a high wing load. In turn- 
ing, banked vertically 
against centrifugal force, 
such a plane will “mush,” 
as an automobile skids; and 
this slows up its turns. That 
is one reason the British 
planes, with lower wing 
load, have done so well 
against the fast Messer- 
schmitts. In a close turn, a 
Messerschmitt stalls. 

There has been some con- 


troversy about the relative qualities of 
American and European fighter planes; it 
has been said that the Messerschmitts can 
run away from anything America produces. 
I didn’t discuss this with Phil Cochran, and 
certainly he wouldn’t want to get mixed up 
in any controversy. But it is interesting to 
consider his fighting philosophy, which he 
is imparting to the youngsters. 

Phil doesn’t figure he is going to want to. 
run away, or that his opponent will want to, 
either. He will be trying to get at a bomber, 
while his opponent will be trying to protect 
the bomber, and the two of them will stay 
right there and fight it out. In such a 
finish fight he wants to be able to excel in 
the turns. 

“The guy that can turn inside the other 
will win,” he tells the kids. So they prac- 
tice turns, drawing them tighter and tighter, 
fighting against each other. If the turn is 
too tight, then the plane stalls—that is, it 
loses speed and starts to fall. The idea is 
to pull the turn up just to the point of 
maximum effectiveness. And of course, in 
any turn worthy of the name, the flyer 
blacks out; centrifugal force drives the 
blood from his head and he goes uncon- 
scious for an instant. He has to go on flying 
his turn precisely, while semiconscious, It 
takes not only skill, but constant practice. 

Chasing tails this way, one plane often 
wants to duck away. A’ dive is bad, for 
though speedy it loses altitude, the fighter’s 
great advantage. One helpful trick is to 
dodge into a cloud. The unwary pursuer 
will follow, but the wise one will climb 
above the cloud and wait for his quarry to 
reappear, then dive on him. Another trick 
is to climb straight into the blinding sun, 
and thus to lose the plane behind. 

Working in all three dimensions, planes 


“Sandwich fire," the ith-taking ma- 
neuver in which @ whole squadron of 18 
plones concentrates all its gunt on one 
target in @ curtain of machine-gun fire 


CENTER OF 
BULUS-EVE 
3 FEET IN 
DIAMETER 


SIX ee oes 


DK SX PLANES EACH 
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do not merely make horizontal turns. A 
pull back on the stick brings the plane up 
sharp into the start of a loop, which is a 
vertical turn. But Phil Cochran tells the 
kids that the loop is a silly maneuver. 
Speed is lost. There is a good chance the 
following plane can turn inside, and in any 
case he can probably draw the loop just 
as tight, so there is nothing to be gained. 

‘There is another turn, though, used when 
a pursuer is close behind. The pilot draws 
himself up close and tense, then shoves the 
stick hard forward. The plane noses down 
and under. With a terrific jolt, the wing 
load reverses, The sudden reverse strain, 
of seven or eight gravities, would tear any- 
thing but the best plane apart. The flyer's 
safety belt is strained to the utmost. He'd 
better have his neck pulled in, or he will 
crack his-head on the canopy above it. No 
black-out this time, for the blood all rushes 
to the head. It is very uncomfortable. 

It is especially uncomfortable for the flyer 
following, for he hasn't been expecting it 
and hasn't had a chance to get set. It is 
embarrassing too, for in doubling under the 
leading plane goes into the blind spot under- 
neath its pursuer, and for the time being 
cannot be seen. 

After Phil Cochran told me about this 
violent maneuver, I was talking about it 
to another flying officer. 

“Oh, yes,” he said. “That's one they say 
the Messerschmitts use to get away from 
Spitfires. The German planes have fuel in- 
jectors, which are not affected by the re- 
versal of gravity. But the Spitfire has a 
carburetor. When it reverses, the carbure- 
tor float control pulls up, and the engine 
dies for a moment.” 


110 


This black panther is the 
insignia of the 35th P 
suit Squadron, Each of the 
three flights in a squad- 
ron has @ commander, 
whose plane is marked with 
distinctive stripes to guide 
the other planes in toting 
positions. Squadrons 
aed different colors for 


‘Thus the fighter pilot feels for, and uses, 
the weaknesses of his adversary. 
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Fighter planes move so fast that, when a 
plane does manage to get on the enemy's 
tail, the pilot must fire on the split second. 
And he must aim, with microscopic ac- 
curacy, at a plane which may be traveling 
more than 300 miles per hour. There is no 
use for a pilot even to start gunnery prac- 
tice until he can fly with the utmost pre- 
cision. 

Rush Willard and his contemporaries 
were ready, this spring, to take the ground 
gunnery course—known, from its Army 
regulations number, as “Four-forty dash 
forty.” For this course the pilot goes to a 
gunnery camp and spends three weeks. 

Stretched across the range is a row of 
six targets, enough for one flight to use at 
a time. Each target is ten feet wide, six 
feet high, and is set at an angle of 60 de- 
grees on the ground. The bull’s-eye is three 
feet in diameter, and there are two rings 
around it. 

After a certain amount of preliminary 
work, the gunner starts making his runs 
for score. One of his four guns is loaded 
with 50 rounds. Diving on his target, his 
eye glued to his sight, he must not fire 
until he has passed the marker for a range 
of 500 feet. Then a light touch on the 
trigger, which is on the handle of his stick. 
‘There is time for no more than four or five 
shots before he has to pull out of his dive. 
He has ten dives in which to fire a run of 
50 rounds. Then he lands to reload and 
the score is counted up. A hit on the bull’s- 
eye counts 5, the next circle 4, the next 3, 
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Flyers receive assignments for duty in this busy operations off 


. The skill of a fighter 
pilot is acquired only by constant practice, and it takes more of th 


some thing to keep it 


and a hit on the target outside the circles on the bull’s-eye. In a cross wind he has to 
is worth two. The possible score is 250. allow for “crab,” a sideways motion of his 
If a man is really good he will shoot around plane. He has to have his wings precisely 


230. level when on the target. ‘The several guns 

To make an official score in “440—40," the on the plane are set, of course, to converge 
flyer makes two runs at 500 feet, two runs on a small pattern at a selected range. 
at 700 feet, and two runs at 1,000 feet, But when the plane is tilted a variable fa 
from right and left-hand approache tor enters. A bullet does not fly straight 

The good marksman does not merel ajectory is e, vertical to the 
at the target, he aims for The trajectory does not tilt with the 
plane. Lift a wing and your 
guns are ou 

After making his score on the 
ground targets, the pilot must 
shoot at a moving target. This 
is a tow target which is at- 
tached to the end of a cable that 
extends several hundred feet 
behind the bomber that is flying 
it. The pilot has four runs of 
50 bullets, and each hole in the 
k counts one point. Several 
ners fire on the same sock 


Dogfighting and rat-racing are not 
the only subjects in the curriculum. 
Here some of the boys are brushing 
up on dats and dashes for radio work 


bey 


Ready to take off. Note radio headphones and jack cords 


but each has his bullets painted on the tip 
with a distinctive color. The bullet which 
hits leaves a telltale trace of paint around 
its hole, 

There are three ratings for men who have 
taken this gunnery course: Expert, Sharp- 
shooter, and Marksman. To remain a pur- 
suit pilot, a flyer must rate as Expert. 


Ground gunnery, of course, is only 
an introduction to aviation marks- 
manship. The pursuit pilot must fire 
at moving objects, and providing a 
counterpart for actual combat shoot- 
ing has always been a problem, For 
a while the Army used camera guns, 
but these proved to be inaccurate, for 
light travels to a camera faster than 
a bullet goes to its objective. Like a 
duck hunter, the pursuit pilot always 
has to take a lead. Today the British 
are using cameras in their planes to 
record the effect of combat marks- 
manship on strips of motion-picture 
film. But for practice something else 
had to be found. 

One method the Air Corps now uses 
is to fly a plane over water in bright 
sunlight. The shadow on the water 
then becomes the target. Diving on 
the moving shadow, the gunner can 
determine just how accurate his fire 
is, by watching the splashes. 

‘A pursuit squadron is supposed to 
have 25 planes, with three extra pilots. But 
in the air its strength is 18 planes in three 
flights of six, unless the squadron com- 
mander chooses to fly separately as a nine- 
teenth. Each flight commander's plane has 
a stripe marking; each squadron has a 
distinctive color for the nose, stripes, and 
wheels of its (Continued on page 220) 


It isn’t all work, however. A pilot shows pictures of his early flying days—or the girl back home 
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Un-Natural History = a: Mago 


STICKY GALOSHES ENABLE 
THE DWARE LEAF FROG, 
OF WEST AFRICA, TO RUN 
UPSIDE DOWN ON JUNGLE 
FOLIAGE LIKE AN 
INSECT/ His FEET 
ARE HUGE PADS 
OF JELLYLIKE 


ROVE BEETLES WEAR SHORT 
PETTICOATS - SCALY PLATES UNDER WHICH 
THEY NEATLY FOLD THEIR WINGS/ ADULTS 
RAISE THEIR TAILS AS THOUGH TO STING, 
BUT THEY ARE PERFECTLY HARMLESS! 


: THEIR ANTLERS 
Waite THe SKUNKS EVERY YEAR, | 
POWERFUL ODOR BATTERY Sar BUT KEEP THEM | 
SEEMS PLAINLY A = 30R4 Years, 
DEFENSIVE WEAPON, THE - BEFORE SHEDDING. 
Tiny MUSK DEER oF , THE ANTLERS | 
NORTHERN INDIA HAS s SS HAVE ony ] 
AN EQUALLY STRONG 3 TINE! / 
BUT FRAGRANT ABDOMINAL 
SAC WHICH SUPPLIES THE . / 
BASE OF FINE | 
PERFUMES! 1 


4€ KNIFE-TOOTHED RIBBON FISH, « 
SERPENTINE DEEP-SEA MONSTER | 
SOMETIMES 20 FEET LONG, 1S OCCASIONALLY 
SEEN FLOATING NEAR THE SHORE/ SOME 
SCIENTISTS BELIEVE IT 15 THE ONLY 

AND ORIGINAL SEA SERPENT/ 


ALTHOUGH THE PiNT-siZE_ FENNEC FOX 
GROWS TO BE ONLY ABOUT IS INCHES LONG—oF 
WHICH HIS TAIL IS 7 INCHES— HE SPORTS THE 
LARGEST EARS OF ALL THE FOXES/ THEY ARE 
STUFFED WITH HAIR TO KEEP OUT DESERT SAND? 
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AMERICA 
STORES BLOOD 


for emergencies 
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MEE" nse needs, and for use 
in rgencies, the American Red 
Cross is preparing the largest reservoir 

f blood plasma in the nation’s history. It 
will contain 10,000 units of dried plasma, 
equal to 10,000 pints of blood. The cam- 
paign for blood for Britain proved that 
dried plasma, which can be kept for five 
is the 

rial for transfusions. Pictures on 

the following pages show how it is prepared. 
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At the Presbyterian Hospital in New York City, 
Nurie Vivian Bradshaw prepares a donor's arm 
for phlebotomy, or extraction of blood. Five hun- 
dred cubic centimeters ore taken from each donor 


While the nurse operates © hand pump which 
exhausts the cir from the bottle to permit free 
flowing, blood passes through o tube leading from 
the intravenous needle puncture into the bottle 


Dr. Eorl Taylor, wearing rubber gloves, 

moves the collecting bottle from the steri 
canvas sack in which it was shipped to the ho 
pital from the laboratory near Philadelphia, Po. 


A, Wien filed, the collecting bottle is topged 
with the donor's nome ond stored in o lar 

refrigerator with other bottles awaiting shipment 
to the laboratory for preparation (CONTINUED) 


5 At the Sharp & Dohme Laboratories, cartons 
of blood are unloaded from a truck. Each of 
these cartons contains six collecting bottles 


6 Norris Herrington removing a collecting bot 
fle from its canvas sack. This is done in a 
room kept constantly at a temperature of 34° F. 


7 [he collecting bottle is placed in. cont. 
fuge, Made of armor plate % of an inch 
thick, this machine has a speed of 2,500 r.p.m. 


Bottles of separated blood now go to the 
"pooling room," where the plasma is drawn 
off the top of each into a large glass cylinder 


When the bottle is removed from the contr. 
fuge, the blood plasma is at the top, and 
the red and solid material rests at the bottom 


10 Plesme is tried out on animals te soo if it 
has ony toxic effect. Dr. J. E. Schneider 
holds a guinea pig while C. H. Barr injects plasma 


1 12 Fer,the “shelling” process, an ompule of 
ampule of blood plasma before freezing, to plasma is placed on a geared spindle 
mate sure that it does not contain any foreign matter which rotates it in a trough ina bath of dry ice 


13, Yasvum:pumping for 72 hours inthis dehydrat 1.4 The dehydrated plasma is corked under 
ing machine removes water from plasma, leav. vacuum and the neck of the glass ampule 
ing a dry, flaky powder containing all other elements is sealed by holding it in jets of flaming gas 


15 Alter labeling, the plasma is stored. it will 16 Dr-De Kleine, of the American Red Cross, 
remain stable for an indefinite time. Neither examines o bottle of plasma stored in a 
arctic cold nor the heat of the tropics affects it refrigerated vault ready for use in emergency 


This tower cools water for liquefying natural gas 


do ON ice 


Storage Plant Shrinks Fuel 
to 1/600 Its Normal Volume 


as Reserve for Emergencies 


IQUEFYING natural gas by chilling it to 

250 degrees below zero, and storing it in 
three big globular “ice boxes,” has solved 
the problem of providing reserve fuel for 
customers of the East Ohio Gas Company, 
in Cleveland and other Ohio cities. 

When thousands of patrons meet a cold 
snap by turning on their gas heaters, all at 
once, the sudden demand quickly empties 
ordinary gas tanks. Even the common expe- 
dient of compressing gas in miles of pipe 
lines, to the limit of safety, has failed to 
bridge a spell of below-zero weather. The 
new scheme of liquefying the gas shrinks it 
to only 1/600 of its normal volume, permit- 
ting an adequate supply to be kept read; 

Piped from a West Virginia field 150 miles 
away, the gas is refrigerated in turn with 
ammonia and ethylene, transforming 4,000,- 
000 cubic feet daily into a super-cold fluid 
that looks like soda water. It fizzes and 
gives off curling “smoke.” Pipes deliver it 
to spherical, cork-insulated tanks, each 63 
feet in outside diameter. When needed, the 
liquid is drawn again through tubes sur- 
rounded by live steam, which regasify it at a 
rate of 3,000,000 cubic feet an hour. During 
late fall months, when demand is low, the 
gas will be stored up for winter use, 

Because moisture would turn to ice, and 
carbon dioxide to “dry ice,” clogging the 
piping, both are removed from the gas be- 
fore refrigeration. A special steel alloy forms 
the inner shell of each tank, since the ex- 
treme cold would render ordinary steel brit- 
tle enough to shatter at the tap of a hammer. 


The old and the new 
in gas storage. The 
conventional tank in 
the background holds 
2,000,000 cubic feet 
of gas; the smaller 
spherical tank holds 
liquefied fuel equal 
te 50,000,000 cubic 
foot of free gos. Be- 
tween them ore the 
refrigerc tower 
and liquefying plant 
of the newer system 


EVAPORATING GAS, 


“OVERFLOWS” 
HOLDS LIQUEFIED THROUGH RETURN 
GAS AT 250° IPE TO 

REPROCESSING 


Sttow Zeno 
Water Tower 
sarery 


DISPOSES OF VALVE-*" 
HEAT REMOVED 
FROM 


APPARATUS 


GAS 
House 


Liqueries 
NATURAL GAs 


CENTRAL BAND 
‘SUPPORTS ENTIRE 
WEIGHT OF TANK 
AND CONTENTS 


SLABS OF CORK 
INSULATE LOWER HALF 
‘OF TANK AND SUPPORT 
INNER SHELL, 
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WHAT If IT 


A QUESTION BEE 
IN PHOTOGRAPHS 


Usually we tell You what's what in our 
pictures; this time you tell us. Try to 
identity the objg@iflli, the photographs, 
from the hints givem Jurn to page 222 
for the answers and s#e how you fared, 


‘on. But on the other in handy. Maybe it's o gimlet bit 


A For bering holes in wood, this too! often comes 
agoi 


hond, are you sure that 5 
dynamometer? ‘ouger bit. 


. 


uishes between different 5 Here's a handy mon busily ot work with his 
spokeshave. Weit a minute—perhaps that's 
sow set, or milling cutter, 


The weather man disti 

kinds of clouds, such os cumulus, nimbus, and 
cirrus. Can you tell which of these kinds is illustrated wrong and it’s really 
above? ‘or miter box. 
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Charge of the Iron Brigade 


HOW THE MACHINE-TOOL 


INDUSTRY OF AMERICA 


STOLE A MARCH ON THE GERMAN HIGH COMMAND 


By RAY MILLHOLLAND 


INCE the earliest beginnings of modern 
warfare, down to the machine gun and 
40-mile-an-hour tank, every successful 

general has won the final verdict with 
battalions under orders to stay away as far 
as possible from the firing line. England and 
France almost forgot that lesson at the 
beginning of the World War of 1914-1918. 
They drafted skilled mechanics indiscrimi- 
nately with other men of military age and 
rushed them off to the firing lines. And 
almost too late they attempted to remedy 
this nearly fatal mistake and withdrew from 
the front their men skilled in the produc- 
tion of mechanical weapons. By that time 
Germany, which had kept her skilled me- 
chanics well back of the firing line busily 
engaged in turning out munitions for her 
victory-flushed armies, was within arm's 
reach of a final knockout of her enemies 
when the United States entered the war. 
‘Then and there Germany's doom was sealed. 

Perhaps no country in history has learned 
so much from a crushing defeat as Germany 
learned from hers of 1918. This time she 
entered the war against France and Eng- 
land with her machine-tool production eight 
times larger and employing ten times as 
many skilled mechanics as the one which 
had failed to insure her victory in 1918. 

‘The dazzling swiftness with which in this 
new war Germany has crushed every enemy 
within striking distance of her mechanized 
army is proof of the overwhelming power 
of her war-material production machine. 
Opposed to German tanks and planes by the 
thousands, England and France could only 
fight a suicidal rear-guard action with a 
mere handful of similar weapons. 

‘The truth is that Germany had already 
won those blitzkrieg battles of Poland and 
France back in 1934, when she began— 
openly and without violating the letter of 
the Treaty of Versailles—to build more 
machine-tool plants. By 1939 she had in- 
creased her machine-tool production capaci- 
ty by 800 percent. It is significant that 
Germany did not openly defy her former 
conquerors by reoccupation of the Rhine- 


Machine tools can reproduce themselves: A 
turret lothe turning out pinion gears to be 
used as parts for similor turret lathes 


JUNE, 1944 


land and the open manufacture of guns 
and planes and tanks until her machine- 
tool production capacity was overwhelming- 
ly larger than the combined capacity not 
only of France and England but of the 
United States as well. And the first direc- 
tion in which Germany struck after she 
was ready for war was against Czecho- 
slovakia, the second-largest producer of 
machine tools on the European continent. 

Why did Germany first get her machine- 
tool production in order before daring to 
come out openly in violation of the Ver- 
sailles Treaty and manufacture forbidden 
military equipment? That is a question far 
easier to answer than why France and Eng- 
land looked on while their former enemy 
continued to double her machine-tool capaci- 
ty year by year without their taking warn- 
ing and following a similar course. The 
explanation for Germany's action is that 
machine tools are the master creative ma- 
chines of all mechanical goods useful for 
either peace or war. A lathe can today be 
innocently employed making a motor for 
a housewife’s vacuum cleaner and tomorrow 
can be converted into a machine for making 
parts for a Stuka dive-bomber motor. In 
fact, with an elaborate plan of secretly pre- 
pared special gauges and tools, such a lathe 
can be transformed from a peacetime opera- 
tion to war work in an hour or less. 

That is exactly what Germany planned 
to do from the very start when she began 
expanding her machine-tool building capaci- 
ty. She was preparing for M-day, when 
countless thousands of lathes and drill 
presses, and other seemingly innocent ma- 
chines working on automobile parts and 
cream separators and vacuum cleaners, 
could be switched over to war production 
between sunset and sunrise. Proof of this 
lies in the fact that, prior to 1934, while 
Germany was suspected of doing some boot- 
leg manufacture of war planes and tanks, 
neither France nor England considered the 
volume of this illegal production to be a 
serious menace. 

From 1936 on, however, disturbing ru- 
mors became current that Germany was 
rearming at an amazing rate. By 1938 com- 
petent and disinterested aviation experts 
were declaring that Germany had the 
largest air fleet of superior fighting planes 
of any nation on earth, larger than the com- 
bined fleets of France and England. Then, 
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mee jes 


there were further rumors that tanks and 
mechanized artillery units were pouring 
from her factories in unbelievable volume. 
‘The reports of the quantities of these highly 
dangerous war machines Germany was re- 
ported to be building were so fantastic that 
her former enemies laughed them off as be- 
ing ridiculous. Today the world knows to 
its sorrow that those reports were modest 
understatement of the facts. 

‘Why is it that if Germany could jump 
into plane production practically overnight, 
as reported, it takes so long for our Amer- 
ican plants to step up to a similar rate of 
production? Germany, aware that an over- 
whelming supply of machine tools, properly 
equipped with the necessary gauges and 
fixtures, would have to be on hand before she 
dared defy France and England by building 
a single warplane, devoted the bulk of her 
financial resources and skilled manpower to 
building still more and more machine-tool 
plants. As each new plant was erected and 
equipped, it immediately went into three- 
itt production. For building tanks or 
airplanes secretly? No, for building more 
machine tools; for machine tools are the 
only self-regenerating machines yet devised 


by man. A lathe can be employed for mak- 
ing still more lathes; an iron planer can 
reproduce itself to the extent of 90 percent 
of its own weight; a horizontal boring mill 
can reproduce many of its own parts—and 
these machine tools, with a few other basic 
types, can go on reproducing every known 
kind of machine tool, ad infinitum. 

Thus did Germany secretly prepare to 
stun the world with the suddenness of her 
blitzkrieg victories over her enemies. She 
was grimly content to disguise her feverish 
war preparations as peaceful engagement in 
the manufacture of machine tools which— 
for some reason that looked silly to her 
former enemies—she proceeded not to sell 
abroad but to keep at home and use for 
making still more lathes and precision 
grinders and gear cutters and iron planers 
and milling machines—like the farmer who 
raised more corn to feed more hogs so he 
could buy more corn to feed more hogs. 

‘Then suddenly the “foolish” corn-hog-corn 
cycle of German machine-tool activity came 
to an end. From out of packing cases and 
off the warehouse shelves came secretly 
prepared jigs and fixtures, designed and 
built for the conversion of this plethora of 


erating power of machine fect: planer planing @ bed for 
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tof 90 percent of its own wi 
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machine tools to the mass production of 
Stuka dive bombers and their motors, for 
the production of lightning-fast tanks, for 
the production of machine guns and cannon. 
Before the world stopped laughing at pre- 
posterous rumors leaking out of Germany, 
planes were rolling from factories at the 
rate of 1,000 a month and tanks were click- 
ing off the assembly lines like trucks from 
a Detroit factory. 

All Germany needed was a few months of 
such well-planned and integrated production 
of war materials to outstrip all the reserves 
that her former enemies had built up on 
an easy-going production program. A six- 
months’ head start was all Germany dared 
k for. She even felt justified in taking 
the risk of having war declared against 
her, if only she could be permitted to run 
her war production plant unchallenged for 
three short months! 

But for nearly two years Germany was 
allowed to operate her war production plant 
unmolested before she had to divert some 
of her energies to war itself. Meanwhile 
her machine-tool plants were continuing to 
make still more machine tools and train 
still more battalions of highly skilled me- 


chanics, while her frightened enemies fran- 
tically sought to assemble from the junk 
yard and the scrap heap enough worn-out 
and outmoded machines to produce a trickle 
of war material from neglected arsenals 
and munitions factories. It was too late 
then for France. 

Germany's experts on war production, 
with their own machine-tool production 
facts and figures before them, were con- 
fident that it would be utterly impossible 
for the American machine-tool industry to 
expand its capacity in time to save England, 
Had not the entire German nation been 
working for five years at an all-out pace 
to expand the German machine-tool in- 
dustry to the point where it was larger 
than all the rest of the world's combined? 
‘The German temperament is not given to 
bluffing at any game. And in this case 
German economists, working from freely 
available and reliable data on American 
machine-tool production for as far back as 
1929, were able to plot our average capacity 
curve for machine tools with more than 
average accuracy. 

Going back over the records, German 
economists found (Continued on 228) 
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HEN THE WORLD 

looks topsy-turvy to 
Dan Fowlie and Don Ber- 
est, they straighten every- 
thing out by doing a bit of 
upside-down flying. To 
make it complicated, they 
hook their planes together 
before taking off. Still 
hooked together, they per- 
form loops, figure 8's, 
dives, and climbs. They 
think nothing of swoop- 
ing past a grandstand 
with the wings of their 
planes overlapping and 
less than a foot apart, or 
landing side by side, each 
plane on one wheel, and 
taxiing across an airport 
in that position. So the 
spectators won't be con- 
fused, slogans are printed 
upside down on the planes. 
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Like o well-drilled team 


of doncers, these planes 
do their stunts together 


Fostened pickaback (above) they swoop fo the ground after looping 


ond 


separately but with wings overlapping and 


but it's even more impressive when (as below) they fly 


‘than o foot oport 


A scientific tent for @ traveling exhibit, Sectional struts support the canvas by means of halyords 


Aerodome Houses G.M. Show 


Supported 
by jointed aluminum 
girders, this light- 
proof tent, 80 feet by 
135 fe 


General Motors 


pet, houses the 


rade of Progress” ex- 
hibit which is now 
touring the United 


States in 22 trucks 


|. Tent hangs on halyards 
which control its tension 
2. Struts made in bolted 
sections for easy storing 
3. Staked foot plotes and 
fie cable onchor the tent 
4. Tubular spreaders make 
solid structure of frame 
5. Holes for entrances are 
closed by slide fosteners 
6. Aluminum paint on can- 
vas acts os heat reflector 
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Decorations Frozen 
Into Punch Bowls 
Made of Molded Ice 


PUNCH BOWLS of ice, with 
flowers and other decoration: 


frozen into them, are turne 
out by P, B. McElhenie, re 
pairman for the Southern Ice 
Company at Charleston, S. C. 
He fills a mold with water 
and places it in ank of 


cold brine. When the water 


has frozen 1' inches thick 
inside the mold, he lifts it 
out, sticks the decorations tc 
the inside of the ice, and puts 


@ some more. 


four or five hours at 
temperature. 


A punch bowl of 
ice, decorated with 
flowers and the cov- 
er of your favorite 
magazine frozen in 


To freeze the bowl 
PB. McElhonie fills, 
this octagonal mold 

ith water and puts 
it in a tank of brine 


When 1! inches of 
ice have formed in 
the mold, he sticks 
the decorations on 
andifreezes it again 


Compact Picnic Cooker 
Burns “Heat Tablets” 


Here's a cooking kit for camping 
and picnics which burns fuel in 
tablet form. The stove is a metal 
box containing a framework on 
which to set pots and pans, and a 
cup in which to burn the fuel. One 
tablet will burn seven minutes and 
heat a half pound of liquid or solid 
food. For more heat, two tablets can 
be burned at a time. The fuel can 
also be used for starting camp fires. 
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By Following a Simple 
Step-By-Step Check-Up 
You Can Insure Your Car 
Against Hot-Weather Ills 


By SCHUYLER VAN DUYNE 


ITH summer and the prospect 
of many long hot drives and 
short strenuous car errands 


ahead, the wise motorist will make his 
automobile ready now for the weather- 
man's worst. In doing so, he will 
assure himself of a season of trouble- 
free driving, and additional dividends 
will be paid off generously in quieter 
operation, better economy, easier con- 
trol, and greatly increased safety. 
‘Typical tasks will be the adjustment 
of the carburetor pump to deliver less 
raw gasoline to the cylinders during sudden 
acceleration, and the replacement of light 
lubricants with heavier ones where called 
for. Moreover, steps should be taken now 
to clean from under the car the ice-melting 
chemicals splashed up from the streets dur- 
ing the winter months. There will be water 
condensed in your crankcase and dirt caked 


moved wi 


chemicals splashed on your car should be re- 
Ah c pressure hose before they con attack metal 


on steering knuckles, universal joints, and 
other exposed parts. Numerous engine ac- 
cessories such as fan belts and throttle 
linkages may need attention. 

To simplify these jobs for motorists, a 
brief step-by-step chart of chores for sum- 
mer-conditioning a car is given on the op- 
posite page. Check off each item as it is 


Few batteries 
cout need of ca: 


ind up a hord winter with- 
. Tests should be made... 
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«= to show up weak cells, voltage output under load, and 
the specific gravity of the liquid. Add only di 


led water 
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ore jobs for the expert, Lini 


attended to. When all are checked, your car 
will be fit for long tours or short hauls, and 
you'll make the most of the qualities the 
manufacturer built into it. 

‘The chances are slim that you can do it 
all by yourself, for many service jobs re- 
quire tools and equipment you don't possess 
and couldn't use if you did. Some of the 
simpler jobs you can handle, But the advice 
of the experts is that you must not start 
anything you cannot finish, and that it is a 
shame to make a guinea pig out of a good 
automobile just to learn how not to do a 
job the next time. 

In short, use good judgment on what to 
do yourself and what to leave for your 


cond drums should be ex 
‘amined for wear. Leaks in the hydraulic system ore danger signals 


service man. It's a pretty 
safe bet that the less you 
do yourself, the better. 

The experts break down 
the jobs on your car into five 
divisions: Engine, chassis, 
brakes, wheels, and body. 
They urge motorists to neg- 
lect none of them in the 
spring overhaul. 

Start with the engine 
crankcase, which should be 
drained, flushed, and refilled 
with the oil specified for the 
season and the car's age. The 
old oil should be examined 
for excessive water, which 
shows up a cooling-system 
leak; and sludge, which may 
indicate worn piston rings or 
valve guides, or a dirty oil 
filte. 

A well-aged car probably 
needs carburetor work—definitely a job for 
the experts. However, many carburetors 
have an adjustment you can make yourself. 
This is on the acceleration pump that shoots 
an extra charge of raw gas to your cylinders 
when you step on it. You can easily set this 
to pump a smaller quantity of gas, for 
summer driving. 

‘The fuel pump should be checked and 
cleaned at the same time, and a new pump 
diaphragm installed if needed. Remove 
water and dirt from the sediment bowl, and 
replace the bowl carefully to avoid damag- 
ing the seal. 

‘Two other filters on your engine need 
regular cleaning—particularly at winter's 


Clean and readjust or replace dis- 
‘ributor_points 
‘Tum off hot-woter-heater valve 


CHASSIS: 


Check all lights 


Grease oll chassis fittings 


‘ond latches 


Dill door hinges 


Check [or refill) transmission 
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end, They are the carburetor air cleaner, 
which requires a gasoline wash, a short 
drying, and a thorough soaking with engine 
oil; and the oil-filler cap—the automobile 
engine’s most neglected orphan child. The 
latter does double duty as air intake and air 
filter for the carefully engineered air-con- 
ditioning system built into your crankcase, 
extracting the bearing-destroying abras 
of air-borne dust. Give it the same treat- 
ment the carburetor air cleaner gets. 

Spark plugs, distributor points, and igni- 


Drain alcohol from your radiator, then apply a wa- 
ter hose to the filler pipe ond flush the system for 
several minutes. Running the engine will help to 


= + femove rust from the engine block, but be sure 
of adequate water supply during the running. After 
refilling, turn off the supply valve to your heater 


tion wiring come in for attention next. You 
need an ignition expert for this, too, with 
tools, meters, gauges, and testers. Few cars, 
after a winter's driving, will fail to show 
improved gasoline economy after a proper 
ignition overhauling. 

‘Under the “engine” heading, there remain 
but two major items: drain, flush, and refill 
your radiator if you have been using alcohol 
as antifreeze; and turn off the water supply 
to your hot-water car heater. If you used 
an ethylene glycol antifreeze, opinion is di- 
vided on whether to leave it in or drain it 
and store it for next winter. It is a good 
idea to flush out the radiator and engine 
block anyway, whether you put the anti- 
freeze back or not. And when the flushing 
job is finished, then, and not before, shut 
off the heater valve. 

The chassis comes next on the program. 
The first step is to get it clean of salt, 
calcium chloride, and other chemicals that 
the highway departments put on the streets 
to melt snow and ice. Most such chemicals 
slowly attack steel. They also attack rubber 
fittings, with which the modern car chassis 
is liberally equipped. A pressure-hose bath, 
elbow grease, and a stiff brush will be 
needed. 

Proceed from here to a thorough greasing 
job, changing grease and oil where recom- 
mended, with special attention to the re- 
quirements of hypoid rear ends and of fluid 
drives and hydramatic clutches and trans- 
missions. Next, check the battery cells in- 
dividually and collectively for voltage out- 
put, and add distilled water to cover the 
plates. A battery hydrometer will show the 
state of charge of the cells. 

Brakes are the province of your service 
man. Just to remind you why, recall that 
the master and the wheel cylinders, pistons, 
and linkages need inspection to show 
whether repairs or replacements are called 
for. Brake linings should be examined also 
for uneven wear, and brake drums for high 
and low spots. If your brakes are of the 
mechanical type, rods, levers, cables, and 
other fittings require equally careful in- 
spection. 

Car wheels, after a season of skidding on 
ice, pounding over ruts, and plowing through 
heavy snow, should be checked. Rear wheels 
rarely get out of line except from collisions, 
but front wheels, more flexibly mounted, 
often give alignment trouble. Bad steering, 
shimmy, rapid tire wear, and sideways 
“drag,” are a few of the symptoms here. 
In addition, the tires should be gone over 
for cuts, bruises, and potential punctures 
from bits of glass and wire, nails, tacks, 
and stones. And remember that no inspec- 
tion—except by an X-ray machine—reveals 
the condition of the inner walls of tires 
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unless the tires are taken off the 
wheels, tubes removed, and the 
casings spread open. 

The car body is next, and it is 
well to include all lights—head, 
tail, interior, parking, and turn- 
indicating—in the list of things to 
be checked in this department. 
Your garage man will check on 
headlight-beam direction, Follow- 
ing this, thoroughly clean dust 
from the floors and upholstery, 
and remove upholstery spots with 
an approved spot-removing com- 
pound. 

After a good washing, your car 
is ready for waxing—another el- 
bow-grease-consuming task, but 
one that repays you well in im- 
proved car appearance and in- 
creased life of car finish, The wa: 
will make subsequent cleanings 
easier, too, since a quick rubbing 
with a dust cloth restores the 
luster when needed. 

Lastly, apply light oil to door 
latches, locks, and hinges, c 
fully wiping off any excess that 
might spot clothes. You'll be 
amazed at the number of squeaks, 
rattles, and canary birds bother- 
ing you for weeks that suddenly 
disappear, just from this simple 
treatment. 


If any detail of automobile 
maintenance is to be stressed 
over others, it probably is lubrication. 


While oil companies have developed lubri- 
cants in recent years to perform astonishing 
tasks compared with those of ten years 
ago, the best of them have a limit to the 
miracles they can perform. And proper car 
lubrication, is not alone a summer-con- 
ditioning chore but a year-round service 
nust” for those who want their cars to 


«+. experts, along with cleaning or replacing ond 
adjusting the distributor points. Properly handled, 
this treatment greatly improves car performance 


Remove spark plugs, clean them carefully, and reset 
the points. This 


another job best left fo the 


give them trouble-free, economical driving. 
All in all, the jobs to be done on your car 
now are many. After you've done what y 
are equipped to do yout 
over to a skilled garage man, 
hand at summer-conditioning cars. 
probably repeat 
then finish the job with all the techni 
skill that it calls for. 


He's an old 
So he'll 
the chores you've done, 


Preliminary step in tire check-up. To be thorough, 
you should remove the tire from the rim and the 
tube from fire to inspect the inside of each shoe 


compressen, 


AIRLINE 


ponding a piston, 
|, steadily turned, keeps jet in motion 


INE STEEL SHOT, sprayed against the 

inside of auto-engine pistons by a blast 
of compressed air, has proved an effective 
means of expanding piston skirts that 
have become too small because of wear 
or “collapse” of the metal. Named Koeth- 


PRESSURE GAUGE 
REGULATING VALVE 


‘coMPResseD~ 
WATER TAP 


Nair VENT 


compncsseo-| 
Ain SUPPLY 


Removing piston after Koetherizing. Large whe 
top controls oscillating table which holds piston 


AUTOMATIC PRESSURE REGULATOR 


MILLIONS OF IMPACTS 


rected against the worn metal 


R SUPPLY 


ray of Shot Expands Worn Auto Pistons 


erizing after its inventor, E. A. Koether, 
this method restores pistons to their original 
size in a few seconds. Pistons to be treated 
are first measured to see how much expan- 
sion is needed, and then placed in the 
“Koetherizing” machine, A chart shows the 
length of treatment required 
to restore the piston’s size, 
and a timer on the machine 
tells the operator when the 
proper amount of spray has 
been applied. The piston is 
fastened to an oscillating ta- 
ble. While the treatment is 
under way, the operator turns 
@ small wheel on the top of 
the machine which moves the 
spray jet providing a proper 
distribution of pressure on 
the piston. The sprayed shot 
does not strike the piston pin 
bosses or struts, which might 
be distorted by the applica- 
tion of so much pressure. 
Number 16 shot is used, 
which is about as fine 
granulated sugar, and it is 
blown against the piston by 
air under a pressure of 60 to 
80 pounds a square inch, de- 
pending on the type of pi 
ton. Inner surface of the pis- 
ton is strengthened and hard- 
ened by the process. 


Piston 


Nozze 
ASSEMBLY 
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Sam Hanks (outside) and Pat Cunningham, star midget-cor drivers, skid on a turn at a mile a 


Battle of the Mighty Midgets 


By ANDREW R. BOONE 


URED by $1,000,000 in prize money, drivers 

of 5,000 midget autos race thousands of 
miles every year, while more than 5,000,000 
spectators throng to 300 tracks to watch 
them flirt with sudden death. Speeds of 78 
miles an hour on the straightaway are 
not uncommon, and some of the speed 
bugs average a mile a minute in races 
on fifth or quarter-mile oval dirt 
tracks, 

So rapidly has this speedster’s sport 
spread since the first midget races 
were held at Loyola University's sta- 
dium in Los Angeles in 1932 that sev- 
eral dozen circuits now operate 
throughout the country. Many owner- 
and-driver teams spend their time 
playing one-night stands, covering six 
tracks a week. After each meet they 
load their racers onto trailers and 
drive through the night to the next 
meet, which may be as far as 400 miles 
awa: 

Power plants for their churning 
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This speedster, driven by Ed Haddad, hat novel bumpers 
to prevent serious crashes when it bumps into other racers 


chariots may be anything from a rebuilt, 
two-cylinder motor-cycle engine to a com- 
plicated four-cylinder, 16-valve, double- 
overhead - camshaft, dual-carburetor job 
that can turn up 6,800 revolutions a minute. 

Scores of successful midgets are powered 
with the four-cylinder, eight-valve engines 
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Ronnie Householder, ace of the western tracks. 
Crash helmet and goggles ward off flying clods 


clos di 
at the finish 


is, one of the top 
fic Coast, looks gr 


Most expen 
job. Perforations in windshield cool the driv 


turned out by Fred Offenhauser, who has 
also turned out winning engines for cars 
racing in the annual 500-mile Memorial 
Day race at Indianapolis. His midget crea- 
tions sell for $1,800, minus gear train, car- 
buretor, and magneto. 

The “Offies” were hard to beat for a long 
time, but those 16-valve jobs which are be- 
ing produced by Alden Sampson, another 
Los Angeles motor builder, are giving them 
some stiff competition. Ronnie Householder, 
one of the top-flight midget drivers, recent- 
ly installed one in one of his two cars. The 
second was powered with an “Offie.” When 
the two cars were pitted against each other 
both of them established new records for the 
track on which they were running in a qual- 
ifying round. 

Anyone who has the $2 entry fee and the 
car can enter a midget race, though he’s ex- 
pected to be a skilled driver before he tries 
it, for his own sake and that of the other 
drivers on the track. To get their initial ex- 
perience, many of the beginners pick a flat 
field or an empty airport, stake out an oval 


Mighty midgets lined up near the pits at Gilmore 
Stadium, Los Angeles, one of the leading centers 
of the sport. Races are held on about 300 tracks 


Householder set a track record at Gilmore Stadium 
(14,91 seconds for the quarter mile) with this car 


track, and go whizzing around all alone, 

Most of the midget drivers are in the 
game for the thrill of it, but there's money 
awaiting the consistent winners, most of 
whom devote their entire time to the sport. 
Top-notchers can make as much as $10,000 
in ar, though much of it goes back into 
the upkeep of the midgets. Householder, for 
instance, keeps on hand at all times $5,000 
worth of spare parts for his two cars. 

‘There are plenty of thrills for spectators 
as well as drivers. One car recently did an 
end-over-end down the track, landing wrong- 
side-up on its driver, who walked off unin- 
jured, Occasionally a midget becomes a 
flaming torch when a gas line breaks. Or a 
tire blows out, throwing the racer into a 
wild skid in the path of the following cars. 

So far, there has never been a bang-up na- 
tional meet to see who is the national champ 
of the sport. The midgeteers are hoping, 
however, that someone will arrange a 200- 
lap, 50-mile contest that will test drivers as 
well as machines, to see which is the na- 
tion’s mightiest midget. 


With this tiny crane, which he designed himself 
he can pick up his cars easily for repair work 


and this I6-valve Sompson engine. Note dual 
carburetors and the fine construction throughout 


In his gorage workshop, Householder fits piston 
rings while reworking an engine between races 


If track conditions change just before a race, 
Householder can change gears in eight minutes 


EYEGLASS CASE 
ATTACHED TO 
INSTRUMENT PANEL 
BY TWO VACUUM CUPS 


1] REPLACING HEADLIGHT RIMS is much easier 

if you use a simple trick that I tried out 
with great success. It consists of just 
marking line with crayon or chalk across 
the edge of the rim and the edge of the 
lamp housing—this before you have re- 
moved the rim, Replacing the rim, use the 
line as a guide. The holding screws then 
will be easy to put back.—L.D, 


2 TIRE VALVES CAN BE REMOVED quickly with a 

tiny tool you can make yourself and carry 
on your key ring. It is particularly useful 
for tires whose caps are not equipped with 
slotted stems. Obtain a short metal tube of 
suitable diameter, slot one end as shown in 
the sketch to fit over the keys of the valve 
insert, and attach a ring in the other end 
to go on your key ring. —R.W. 


3 SWINGING RED REFLECTORS will attract more 

attention than stationary ones behind 
your truck. Using free-swinging strap or 
T hinges, fasten reflector buttons, of the 
type sold for attaching license tags, to the 
holes in one leaf of each. Then screw or 
bolt each other leaf to the back of your 
truck or trailer. Motion of the vehicle will 
make the hanging leaves swing—A.H.W. 


4 A DASHBOARD HOLDER for eyeglasses can be 

made from a metal glasses case and two 
inexpensive rubber vacuum cups. Screw the 
cups tightly to the bottom of the case 
through holes drilled for the purpose. Cover 
with adhesive tape any projecting metal in 
the case, and press the cups wet with glycer- 
in against the dash—R.C.D. 
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FOR CAR 


5 A LEFT-TURN SIGNAL I made from an old fog 

light whose reflector was too dim for its 
original purpose has proved very satisfac- 
tory. I cut strips of adhesive tape and ap- 
plied them to the lens to form the arrow, 
and painted the whole surface black. When 
the paint dried, the tape was peeled off. A 
dash switch controls the lamp, which I in- 
stalled as shown,—C.H. 


G ELECTRIC ACCESSORIES, such as fans, fog 

lights, and heaters, can be more easily at- 
tached to the output side of your car am- 
meter with the terminal strip installed as 
shown. The copper strip can be bent easily 
in a vise. Leave adequate space between 
the set screws. 


7 SINGLE PIECES OF LUGGAGE, if simply thrown 
into the luggage compartment of a car, 
are apt to be jounced around and to emerge 
with corners chafed and the appearance 
generally marred. I put a firmly inflated 
old inner tube around my valise and set 
it on the trunk floor. The trunk lid, when 
closed down tight, squeezes the tube just 
enough to hold it'and the bag firmly, no 
matter how rough the road may be.—E.S, 


8 TO SIMPLIFY OILING starters and generators, 

T soldered a tiny angle of metal to a point 
close to the tip of the spout of my oil can, 
as shown in the illustration. This serves as 
@ hook to catch under and lft the tiny 
spring-tension covers on the oil-hole caps. 
‘The tip of the spout can be lowered into the 
hole to keep the cap open. It permits one- 
handed operation, and also keeps dirt from 
getting into the spout in the course of the 
operation. —F.G. 
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OWNERS 


‘STICK TAPE 
ARROW ON 
LENS. PAINT 
ENTIRE LENS 
‘BLACK. WHEN 
‘ORY, PEEL. 
‘OFF TAPE/ 


x4" 12 GA. COPPER BENT 
MARPLY AND FLATTENED. 


Patented 
Process Gives 


Higsh-Octane 
Gasoline 


W. S. Farish, pre 


nt of the Standard Oil 
Company of NJ. ‘a model of the new 
"fluid catalyst cracking" apparatus for high- 
octane gosoline. Right, a type of refinery 
in which the new system will be installed 
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ETTER gasoline and more of it at no increase 
in manufacturing cost is the promise in a 
new petroleum cracking process recently de- 

veloped by the Standard Oil Company of New 

Jersey. Yielding up to half again as much gaso- 

line from stock as present thermal cracking 

plants, the new process turns out 90-octane fuel, 

10 octane higher than called for by present cars, 

and only 10 octane below that required for mili- 

tary airplanes. Blending with lower grade fuels 

or with antiknock chemicals readily makes it 
suitable for either use. 

Known as “fluid catalyst cracking,” the proc- 
ess does away with the delays common to pres- 
ent catalyst cracking plants by keeping an 
automatically cleaned fluid catalyst, or reaction 
speeder, flowing in a continuous stream through 
the refining system. To use the new process, 
three plants with outputs of 6,000 barrels a day 
each are being built. 
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LIMINATION of 400 to 500 
pounds of useless weight is 
claimed for the type of auto 
body construction shown in the 
“phantom” car above. A chassis that is 
part of the body instead of a separate piece, 
and internal bridge trusses, all welded into 
a single frame, are used to form a unit that 
is said to be twistproof and rattleproof. The 
saving in weight makes it possible to get 


Folding Vise Bracket 
Fits on Truck Floor 


DesiGNeD to provide a con- 
venient support for pipe or 
machinists’ vises, a recently 
developed bracket can be 
fastened to a truck floor in 
such a manner that it can be 
swung outside the truck to 
give plenty of room for using 
large tools on material clamped 
in the vise. 
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Built-In Car Chassis 
Gives Lighter Weight, 
More Miles to Gallon 


more miles a gallon of gasoline without de- 
creasing the power or size of the car. Coil 
springs support the weight of the car body 
at all four wheels. 


Device Checks Highway Surface 


‘To DEVELOP smoother highways, the Califor 
nia Department of Public Works builds road- 
ways of various materials on an oval test track 
and then checks the evenness of the surface 
with the “rough-o-meter” below. Two sets of 
runners transmit irregularities in the surface 
to a tape in the upper part of the device, where 
they are recorded. By charting changes from 
month to month, pavement life is estimated. 
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ing. 
girl said, “and I've had to tow hi 


CUS rescues an amateur 


By MARTIN BUNN 


T WAS getting along toward five o'clock on 
a warm spring Saturday afternoon when 
Joe Clark came out of the Model Garage 
office into the shop and began picking time- 
and-material slips out of the old cigar box 
on the end of the workbench into which his 
partner Gus Wilson always drops them 
after he has filled them in. 

“Pretty near quitting time,” Joe remarked 
as he glanced over the smudged forms. 
“Good day, hey? Where's Bill?” 

“I let him off an hour early,” Gus said. 
“He's going upstate to visit his folks over 
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the week-end, and he's got a long drive in 
front of him.” 

A horn sounded outside, and Joe stuffed 
the slips into his pocket. “There's some one 
who wants gas.” 

Gus glanced toward the open shop door. 
“No they don't,” he said. “They're coming 
in. It's the Callenders, and they're in 
trouble again. Wonder what it is this time.” 

A snappy roadster was driven into the 
shop, towing a shiny and expensive sedan 
steered by a portly and plutocratic-looking 
middle-aged gentleman whose red face 
and swanky golf clothes were generously 
smeared with grease and grime. 
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From the roadster leaned an easy-to- 
contemplate young woman whose dark eyes 
showed amusement. “Dad's done something 
foolish to his car so it won't run and I've 
had to tow him down here. Incidentally, Mr. 
Wilson, now I've got myself late for the 
heaviest date I've had in weeks!” she said, 
indicating eagerness to be off. “Now you 
can take care of him,” she laughed. “Untie 
the rope, will you please? I'm going!” 

Gus untied the tow rope, and she ma- 
neuvered the roadster expertly out of the 
shop. Callender waited silently until his 
daughter had departed. Then he climbed 
out of his sedan, looked at Gus and Joe 
with a help-me-I'm-lost sort of expression 
on his florid round face, and shook his head 
slowly. “I'm licked!” he said briefly. 

Joe tried to look politely concerned and 
mildly disapproving at the same time. Cal- 
lender is a well-to-do-man who moved to 
town recently with his three-car family, and 
who has become an excellent customer of 
the Model Garage in spite of what Joe Clark 
considers his reprehensible habit of doing a 
lot of little car jobs for himself. But that 
habit doesn't bother Gus Wilson—he soon 
found that Callender isn’t nearly so suc- 
cessful a mechanic as he is a broker, and 
that most of the little jobs he tackles turn 
up, often in aggravated form, in the shop 
to be done over again. “What's the trouble? 
he asked, succeeding in smothering a grin. 

Callender looked freshly aggrieved. “I 
can’t understand it,” he said fretfully. “It's 
really beyond me. For the 
past few days this car hi 
been making a most pe- 
culiar sort of noise, and this 
morning it refused to start. 
I decided that, as I wasn't 
going down to the city to- 
day, I'd find out what was 
the matter with it. My 
boy Kenneth—he got high 
marks for a course in auto- 
motive mechanics he com- 
pleted at school—told me it 
might be a leaking head 
gasket. After making vari- 
ous tests, I removed the 
head of the motor. I found 
that the piece of copper be- 
tween the upper and lower 
parts of the motor—the 
gasket—was broken in a 
couple of places. I drove 
down to the city in my 


Next, he took off the rotor 
ond just as carefully checked 
it for loose or dirty contact 
between the spring ond brush 
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daughter's car and brought back a new 
gasket. 

“I had used meticulous care in taking the 
motor apart—I had marked each part, and 
even put labels on some of them, to make 
certain that I'd get them back in exactly 
the same positions that they had been in. 
I reassembled the motor with the same care. 
And now"—Callender seemed on the verge 
of tears—‘and now the darn car won't 
start!" 

Gus looked more serious than he usually 
looks when he tackles even a tough trouble- 
shooting job—as he said afterward, he was 
afraid that this time Callender had really 
gummed up the works. 

He got into the car and stepped on the 
starter. The only response was a muffled 
egugh from one of the eight cylinders. He 
got out, raised the hood, took out one of 
the spark plugs, and examined it carefully. 
Then he made a quick job of stripping off 
the engine head. All the plugs were good 
and wet, and each cylinder contained con- 
siderable water. 

He gave Callender a queer sort of look. 
“What gets me,” he said, “is where the 
devil all this water came from!” 

“Why,” Callender said, “I put it there.” 

“You what?” Gus demanded. 

“I put it there,” Callender repeated. “I 
noticed that there was water in the cylinders 
when I took the head off the motor, so to 
be sure that everything was exactly as it 
had been, I poured a little water into each 
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cylinder before I put the head back on. 
Nothing wrong about that, was there?” 

Joe Clark said that he heard the office 
phone ringing, and left hurriedly. 

Gus’s face didn't change. “Being careful 
backfires on a fellow sometimes,” ne said 
diplomatically, and went on to explain how 
the original gasket had caused the trouble 
by breaking through at some of the water 
ducts and allowing water to leak into the 
cylinders. While he talked he worked— 
swabbed the water that Callender had so 
carefully poured into the cylinders out of 
them, dried the spark plugs thoroughly, and 
then replaced the engine head. “Try her 
now,” he said when he had finished. 

Callender, his face red, stepped on the 
starter, and the engine took off with a heart- 
warming szing. “You must think I'm an 
awful fool,” he said. 

“No, I don’t think that," Gus told him. 
“It's just that repairing cars isn't your job, 
any more than buying and selling stocks is 
mine. I'll let you in on a secret, Mr. Cal 
lender. When I started fooling with the 
market back in the easy-money days I made 
a bigger mistake than you made when you 
poured water into those cylinders—and one 
that cost me a lot more!” 

Callender grinned. “I get your point,” he 
said. “After this, any work that has to be 
done on our cars will come right in here to 
you.” 

‘After Callender had driven out of the 
shop, Gus glanced at the clock, saw that it 
was after six, and started to wash up. 
While he was at it, Joe Clark stuck his head 
in at the office door. “Say Gus,” he said, 
‘a fellow just phoned that his truck is 
stalled a few blocks down the road, and he 
wants to know if we'll tow him in and fix 
him up. Says he’s got to get to New Haven 
tonight or bust. I know it’s past quitting 
time, and that Bill is away, but this driver 
claims that if he doesn't make his delivery 
it'll mean holding up a national-defense job, 
so I thought... .” 


go get him, of course. 
He found the stalled 
truck—it was a re- 
cent model of a popu- 
lar make—laid out at 
the side of the road. 
Its driver withdrew 
his head from under 
the raised hood when 
Gus stopped the | 
wrecker beside him. 
“The darned thin 
just plain quit on me, 
he growled. “Gasped | 
‘a couple of times, and | 
then quit cold. It did 
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GUS SAYS 


Funny thing how cars seem to drive 
@ lot easier in warmer weather. 8g. It was perfect! 
Maybe that’s why a lot of drivers 
neglect changing their 
getting regular grease jobs in the 
summer months. They don’t save 
any money that way, believe me! 


the same thing this morning, but then it 
ran all right after a garage fellow had 
cleaned out the fuel pump. But this 
time . . 

“Hop in,” Gus told him. “Over in my 
shop we'll have something to work with.” 

After towing the truck into the shop, Gus 
climbed in and stepped on the starter. The 
engine took hold on the first whirl. “It'll 
start all right,” the driver said discourag- 
ingly, “but it won't keep going.” 

Gus speeded up the engine a little. For 
perhaps a minute and a haif it ran smoothly. 
‘Then it gasped. Then it stopped. 

Gus tried again. This time, when the en- 
gine began to die off, he pulled out the 
choke and opened the throttle a little. But 
again the engine stopped. “Acts to me as if 
it wasn’t getting enough gas,” he said. 
fow’s your tank ?” 

“At least three-quarters full,” the driver 
told him. 

Gus grunted and lifted the hood. He re- 
moved the gas line between the fuel pump 
and the carburetor. “Step on her,” he said. 
‘The starter turned the engine over fast. 
switch her off,” he instructed after he had 
satisfied himself that the pump was work- 
ing efficiently and delivering gas under 
plenty of pressure. 

He checked the carburetor carefully 
float level, the high-speed and idling jets, 
and the choke valve. Everything was in 
perfect order. He replaced all fittings. 

“Start her again,” he said. Again the en- 
gine took off promptly and ran smoothly— 
and again after running for over a minute 
it stopped. 

“Must be the distributor,” Gus said, more 
to himself than to the truck driver. He 
checked the distributor. Its points were 
clean and correctly spaced. Its bakelite 
head had clean contacts and showed no 
cracks. 

Gus hummed another tuneless tune. Then 
he took out the spark plugs and checked 
each one for its gap and for cracks in ite 
insulation. The gaps didn’t need any ad- 
justment, and he 
couldn't find any 
cracks, 

He replaced the coil 
and condenser, and 
then checked the tim- 


Gus loaded and 
lighted his pipe. He 
and puffed clouds of gray 
smoke as he did a job 
of heavy thinking. 
Then he shook his 
head. “It just ain't 
so!” he decided. (Con- 
tinued on page 218) 
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New Finishes for Fir Plywood 


. Pe 


A fluorescent fixture, if available, gives an unchonging 
light for matching end blending colors on plywood panels 


AND 


knotty Pine 


By 
RALPH G. WARING 


RCHITECTS, master painters, 
home owners, and amateur 
craftsmen have all joined in asking 
for simple, durable, and attractive 
finishes for plywood and knotty 
pine. Many of them also want to 
know how to obtain bleached or 
blond effects comparable with mod- 
ern furniture finishes. The need for 
such finishes is especially felt in 
basement recreation or “rumpus” 
rooms, because these rooms rarely 
have sufficient window lighting, and 
the general finish should therefore 
be light in tone. 

Price considerations often re- 
quire the use of the cheaper ply: 
woods, such as rotary-cut Douglas 
fir, which in many sections can be 
bought in three-ply stock, good on 
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9 
‘The moldings are finished in 
more conservative and use 


sand fini 
better to 


one face, for five cents a square foot. Such 
material is often beautifully figured, but fin 
ishing difficulties in many cases have pre- 
vented the use of this otherwise valuable 
wall board. Its heavy, conspicuous grain of 
hard summer wood and very soft spring 


PRESERVATIVE FINISH—Natural 


1, Sand panel with 4/0 garnet paper. Rub with the grain in straight lines 


only. 


2, Brush on clear wood preservative. 
various companies and is sometimes called “penetrating floor finish” 


or “floor seal.”) Dry 45 minutes. 


4, Dry 24 hours at 70 deg. F. 


5. Recoat lightly. Dry 15 minutes. Rag off clean. 


6. Dry 12 hours. 


7. Steel-wool wherever necessary for even sheen and soft feel. 

8. Wax. Dry 10 minutes. Polish with rags, brush, or flexible-shaft equip- 
ment with lamb's-wool pad. Do not use self-polishing waxes unless 
previously tried out on a completely finished sample panel. 
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| 3. Rub clean with 00 steel-wool pads to a bright, even surface. 
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wood is difficult to stain and finish in soft 
tones, free from bizarre figures caused by 
uneven stain penetration. 

Since the recent introduction of what a: 
called “wood preservative” or “penetrating’ 
finishes, however, a new technique of color 
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[PAINTING ] 
(This type of finish is made by 
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PRESERVATIVE FINISH—Cayuga Sand [PAINTING] 


(FOR BLOND EFFECTS ON DOUGLAS-FIR PLYWOOD AND OTHER PANELS) 


Sand with 4/0 garnet. 

Mix one part ivory or cream eggshell wall enamel with one part of 
clear wood preservative. Brush or spray on a light, even coat so that 
wood grain is subdued but not covered. If brushed, use a dry, wide wall 
brush to blend the coating gently in continuous straight lines the entire 
length of the panel. Wipe bristles quickly at end of each stroke to keep 


Lt od 


sure. Dry 24 hours. 


3. Use 2/0 steel-wool pads to secure the final even tone. 
4. Wax. Dry 15 minutes. Polish. 


If color is desired, use 
blend out 


fat varnish, 4 02.; 
out small -amount 
immediately with rags or dry 2” brushes, 
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application has made it possible for anyone 
to finish this type of fir plywood in beauti- 
ful, even colors, suited to the most exacting 
tastes. These finishes, which are often sold 
under names such as “penetrating floor fin- 
ish” or “floor seal,” almost without excep- 
tion have tung oil or China-wood oil as their 
base material—the most waterproof vege- 
table oil in existence. When combined with 
various resins, and in some cases with waxes, 
it produces a film that actually penetrates 
the pores of the wood and acts as a sealer. 
It can be applied with a brush, rag, mop, 
sponge, or spray. The coat is left a definite 


wzing colors as for Quaker gray or autumn green (or use walnut or 
ft and evenly. First work out a sample panel on the back, keep a 
ick the results. A glazing liquid for colors over Cayuga sand is mixed as follows: 
Dolled linseed oll, 2 ox.: pure turpentine, 1 oz. Buy af 
‘separate cans with brushes, apply in small areas as needed, and blend out 
Have separate rag or brush for each color. 


| 
| 
| 
1 
| 
I 
| them dry and clean. Work with tips of bristles only and use no pres- 
I 
| 
! 
| 
! 
| 
! 
l 


sta’ tube colors, thin 


| ee ee: | 


length of time, then rubbed off the surface 
with rags or steel wool, allowed to dry, re- 
coated, again rubbed off, and finally waxed, 
if desired, 

A number of firms, including some of the 
better known paint companies, are now 
making these finishes. The prices range as 
a rule from about $3.10 to $4 a gallon. ‘The 
finishes can be obtained colored as well as 
clear, but the clear type is used in the ac- 
companying specifications. 

‘The durability of the new finishes almost 
surpasses belief. One test panel, a small sec- 
tion of which is illustrated, was given the 
standard stroke-machine test with a 2” 
belt faced with No. 00 garnet abrasive 
paper. After 300,000 strokes it was dif- 
ficult to find any trace of wear. 

‘Many contractors and builders and 
practically all amateur woodworkers 
make it a practice to erect the studding 
and other framework, then fasten on 
the panels with nails or self-bonding 
glues, and finally finish the entire wall 
areas as standing work. Time may be 
saved and a much better result ob- 
tained by carrying on the finishing 
process separately at the same time the 
carpenter work is being done. For the 
home craftsman this method is of dis- 
tinct advantage since he can finish a 
few panels at a time in the evenings. 


Applying clear wood preservative to plywood. 
It is olways desirable to finish the wood be- 
fore erection, if possible—a good method for 
those who wish to finish @ few panels at a time 
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PRESERVATIVE FINISH—Autumn Green [PAINTING ] 


1. Sand with 4/0 garnet paper. 

2. Mix: 1 pt. soft-brown four-hour enamel, 1% pt. natural wood filler, and 114 
pt. turpentine. Also mix: 1 pt. jade-green enamel, 1% pt. natural wood 
filler, and 144 pt. turpentine. 

3, Brush on each color in various hand-sized areas, leaving many open portions 
between to show natural wood. Blend each color with rags to give cloud 
effects devoid of sharp margins. The color values should grade from heavy 
at the bottom to quite light at the top in order to give color balance in 
the room itself. 


preservative; then use rags and 2/0 steel-wool pads to secure desired blend 
‘and weight of colors. Keep best panel as a master panel against which to 
check all subsequent matching and blending. Dry 45 minutes. 

5. Steel-wool clean and bright. Dry 24 hours. 

6. Recoat lightly with wood preservative. Dry 15 minutes. Rag off clean. 


7. Dry 12 hours. 
8 Wa: 


Note: 
fa fourseolo? blend 


Dry 10 minutes. Polish. 


‘The wall areas should be carefully meas- 
ured and the panel spaces numbered in ro- 
tation so that the panels may be selected 
and matched for color and grain figure. 
Pick out the choicest panels for the posi- 
tions where they will be displayed to the 
best advantage. 

A visit should be made to the lumber 
dealer, and a study made of the type of fig- 
ure best suited to the room in question. 
Some runs of veneer give bold, heavy effects, 
some have finely balanced center-grain de- 
signs, and others show an even, lacy effect 
over the entire surface. The thoughtful 
architect or owner can thus assure definite 
decorative effects that would be lost if the 
panels were chosen at random. As a rule 


1 
1 
1 
i 
| 
I 
| 
| 
! 
4. As soon as colors are wiped off, coat in the entire panel with clear wood H 
| 
| 
1 
1 
1 
i 
1 
1 
1 
i} 
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By following the same specifications. but using Rray. tan. green, and the natural wood, 
led“forest"” or “chromewald’” can be obtained. Keep the colors soft and 
Subdued, in clouds rather than in heavy areas, which Would give a spotty elfect 
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the dealer will be only too glad to sort a 
reasonable number of panels from stock in 
order to satisfy a customer who is buying a 
reasonable quantity. 

When the panels have been delivered, the 
final selections should be made and an 
identifying number marked on the poor face 
of each panel (indicated by the dealer's 
stamp or by knots or other defects). Panels 
to be viewed from both sides must, of course, 
be chosen from stock made up with two good 
faces, but wall stock requires only one face 
to be of selected veneer. 

‘The next step is to decide upon the sched- 
ule of finishing. If fir is to be used, bleaching 
with commercial bleaches is not needed for 
blond effects and should not be attempted. 


Unretouched photograph of port of a cheap grade of Douglar‘ir plywood panel which had beon 


given a preservative finish and then subjected to 300,000 strokes of o 2" belt 


not abra 


foced with No. 00 gar- 


paper in a continuous machine test—more wear than any wall would get in years of ure 


grain becomes excessively raised, 
and a disproportionate amount. 
of hard sanding is required to 
reduce the grain to a level sur- 
face. This will inevitably cut be- 
low the bleach penetration, 50 
the effort is entirely wasted. 

Blond or bleached effects on 
Douglas fir may be obtained by 
some modification of the accom- 
panying specification for a Ca- 
yuga sand finish. The grain is 
partially subdued and may be 
sanded or steel-wooled to secure 
any final effect desired with the 
least labor or any of the specifi- 
cations listed. The finish, applied 
as far as the third step, may also 
be used as a first sealer coat and 
followed by color-glazing in wal- 
nut, mahogany, or other colors 
to produce wall panels in the 
finest of Tiffany glazes—a finish 
well suited to recreation and 
similar rooms, 

After the finishing schedules 
are complete on all panels, they 
can be erected according to their 
numbers and fastened in place 


To insure the best appearance, it is desirable to select and with rosin-coated nails at the 
match the panels fe cslocond grain figure. All cre then edges and with self-bonding glue 
numbered in the order they are to be erected around the room ‘on the center studs so as to avoid 
any holes in the center areas. 
Such holes would require putty 
On woods like maple, birch, or basswood, glazing, which is entirely unnecessary with 
which can also be used in this work, bleaches modern erection methods. 
may be used if desired. The reason bleach- Those readers who are unfamiliar with 
ing is not desirable on Douglas fir is that the the glued type of construction will find it a 


PRESERVATIVE FINISH—Quaker Gray [PAINTING ] 


1. Sand with 4/0 garnet paper. 

2. Mix: 1 qt. gray four-hour enamel, 3 pt. natural wood filler, and 3 pt. 
turpentine. 

3. Brush on entire panel. Rag off quickly. 

4. Apply wood preservative coat immediately and blend color with rags 
for even tone or cloudy effect, as desired. 

5. Dry 45 minutes. Steel-wool clean and bright. Watch color. 

6. Dry 24 hours after blending and using 2/0 steel wool. 

7. Recoat with wood preservative. Dry 15 minutes. Rag clean and bright. 

8. Dry 12 hours. 

9. Wax. Dry 10 minutes, Polish. 
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great improvement over nailing. Suitable 
self-bonding glues of the heavy casein type 
are supplied by large dealers in Douglas fir 
plywood, but any heavy-bodied casein glue 
may be used. Some of the dealers also have 
glue guns that may be rented. These are 
similar to the caulking guns used for apply- 
ing flexible caulking material around win- 
dows. The glue can also be applied with a 
1%” brush, but a gun saves considerable 
time. 

‘Some provision must be made for applying 
pressure to each panel within ten minutes 
after gluing. This can be done by using two 
by fours and wedges or a jack, or with nail- 
ing strips, which are nailed at 6” intervals 
and left on for about four hours before be- 
ing removed. Where panels are to be fin- 
ished without nails, the pressure jig is left 
on merely for as long a time as is found nec- 
essary for the glue to set; this depends upon 
the temperature and humidity. 

‘The glued construction is much more rigid 
than the ordinary method of using nails; in 
fact, there is about as much difference as 
between the modern welded all-steel auto- 
mobile body and the early bolted and riveted 
body. 

What type of moldings to use for hiding 
the joints is, of course, a matter of personal 
preference. Metal-covered strips in various 
finishes are sometimes chosen to give a 
smart, modern appearance, but properly de- 
signed wooden moldings, finished in a har- 
monizing rather than a contrasting color, 


darker linings that are so frequently em- 
ployed. One or two preliminary coats of 
finish may be given these moldings, and 
after erection all brad holes should be 
glazed so that the final coat will produce 
the selected finish. 

‘The home worker who has a well-equipped 
shop, especially if he is fortunate enough to 
have a fluorescent lighting fixture, can do 
the color work on the panels in the evenings 
even better than under failing daylight con- 
ditions. With a master color panel always 
before him for checking and comparison, he 
can obtain uniformity of treatment and 
color. The white fluorescent tubes produce a 
constant and unchanging light value, and 
such a fixture will soon compensate for its 
apparently high initial cost. 

Knotty pine, as specified by architects for 
libraries or large rest rooms, continues to be 
finished in a soft, dusty, amber tone such as 
might be found on a very old piece of long- 
used and much-waxed natural white pine. It 
is suggested, however, that a modification 
may be obtained by using the Cayuga-sand 
specification as a first coat and then blend- 
ing out with steel wool and wood preserva- 
tive as a second coat. This offers a new, 
light, and distinctive effect that is entirely 
in harmony with modern furniture ensem- 
bles, A mild use of subdued forest colors in 
tans, grays, and greens as glazes would also 
enhance this use of knotty pine. 

‘The accompanying specifications are of- 
fered as working guides for the new finishes 


are more satisfactory for most purposes. and may be modified to produce almost un- 
They give a subdued accent that is more limited color effects just so long as the 
pleasing in the average room than the fundamentals are retained. 
SARE en eA an ing te eater Eee, i 
| PRESERVATIVE FINISH FOR KNOTTY PINE [ PAINTING ] ! 
i} 

| 1, Sand with 4/0 garnet paper. | 
| 2. Stain with turpentine asphaltum, 14 pt.; turpentine, 114 pt.; gasoline, | 
1 3qt. The color is controlled by using more or less asphaltum, but work | 

| up a large sample piece with this complete finishing schedule before | 
| judging color. 1 
| 3. Dry 24 hours. i 
I 4, Brush on clear wood preservative. Dry 45 minutes. I 
| 5. Steel-wool clean and bright. Avoid cutting through the color. 1 
| 6, Dry 24 hours. \ 
| 7. Recoat lightly. Dry 15 minutes. Wipe clean. | 
| 8. Dry 12 hours. 1 
| 9, Wax. Dry 15 minutes. Polish. I 
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AIR-CONDITIONING UNITS that could be 
used in small houses at small cost would 
add luxury to life in many homes. Here's 
one that its inventor, Thomas W. Car- 
raway, thinks is ideal for such use. De- 
signed to sell for about $300, it employs 
a re-evaporation system to keep hu- 
midity down while cooling the air. At 
the right is a model of the outfit, pre- 
pared for display at the last Inventor's 
Convention in Dallas, Texas. A working 
unit of this machine would measure six 
by four by four feet, and could be in- 
stalled at a convenient central point. 


BENDING STEEL TUBES where they project 
through walls or floors is often a diffi- 

cult job. To aid plumbers in overcoming 

the difficulties of such work, a tool has been 
developed which can be set right up against 
the surface through which the tube projects. 
It consists of a clamp which fits around the 
tube and holds against it a curved channel 
over which the tube can be bent to any de- 


ENDLESS CLOTHESLINE. Pulleys with sup- 
porting brackets on only one side pe 

mit clothes to be moved to any point on 
this line without taking them down. 
‘They also make it possible to remove a 
single piece of washing from a point at 
one end of the line without disturbing 
others, and to use both sides of the line. 
Clips are used instead of clothespi 
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demonstrates o model 
for use in small homes 


Inventor Thomas W. Corraway 
of on airconditioning unit 


sired angle without danger of buckling. This 
curved piece is fitted with a long handle 
which can be set at any angle so that it can 
be braced against a solid surface. A notched 
joint between the parts locks them instantly 
in the desired position. 


Special clips and pulleys enable any piece of wash to 
be removed from this line without disturbing the rest 
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FINDING A PLACE to put your paint»rush when 
you want to stop painting for a few mo- 
ments is no problem at all when this com- 
bination can and paintbrush holder is used. 
It clips on the side of the paint container to 
form a handle for the can, and its upper 
is formed into a clip to hold the brush han- 
die. It is sold in sizes to fit ¥4-pint, pint, and 
quart cans. A “wiping bar,” which clips into 
the top of the can for wiping excess paint 
off the brush, is provided with the holder, 
and returns to the can paint that would 
ordinarily be wasted. Both the wiping bar 
and handle are instantly detachable. 


KEEPING THE KITCHEN neat and shiny is made 
easier with a liquid refrigerator polish now 
available for cleaning and waxing white- 
enameled surfaces. Working in much the 
same manner as certain types of auto polish, 
it removes finger prints and unsightly films 
with a little rubbing, and at the same time 
deposits a glossy coat of wax on the surface 
to protect it from further accumulations of 
dirt and stains. It also can be used on silver, 
chromium, and nickel finishes, as on bath- 
room fixtures, table accessories, and the like. 


WORKMEN who like to sharpen their tools frequently 
but don’t want the bother of carrying a bulky stone 
a should welcome the pocket sharpener shown at the 
left. It is only 1/16” thick, %” wide, and 4%” long, 
and so flexible that it can be bent almost double 
‘ without injuring its sharpening surface. Its size 
and flexibility make it ideal for carrying in a 
pocket or wallet. Sportsmen, model makers, and 
wood carvers will find it convenient, 


GARDEN HOSE that weighs 
only eight pounds for 
each 50 feet of length, in- 
cluding couplings, has 
been developed for use 
where standard-size hose 
might prove cumbersome. 
‘When attached to a spray 
nozzle or sprinkler, it 
carries from 65 to 75 per- 
cent as much water as 
the conventional size at 
average faucet pressure. 

Made of o new synthetic composition, Women and even children 

this thin pocket stone is quite flexible can handle it easily. 
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TO PRODUCE NEAT CORNERS when covering a 
toble with oilcloth or other fabric, fold over one 
‘edge and slit the material os.above, Tuck one edg 
behind the other. Fasten with tacks from beneath 


SOME PAINTS, WHEN APPLIED, will dry to o dif- 
ferent shade than they appear to be in the con. 
Painting a bond of the color around the container 

jentify it upon the shelf ond provide a per- 
manent color sample for reference ond comparison 


Vent HoLes: 


HINGED Top 


LEAD-COVERED ELECTRICAL WIRE, nailed to o 
wall or other flat surfoce so as to leave loops os 
shown above, forms convenient holders for mops, 
brooms, garden tools, and other household articles 


THIS VENTILATED CABINET ps dish mops, carried 
scrapers, sink brushes, and the like out of sight yet up the 
within easy reach, and allows them to dry thor- ight of any catches 
oughly. Paint to suit and fosten alongside the sink or hooks. Most cases will hold twelve-inch records 
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THE HOME 


WATER 
HEATER 


FAUCET 


IN CASE OF FIRE in the basem 
be no other supply tap nearby, 
hose to the dra 


WHEN REPLACING WORN PLUG PINS in o pin 
tumbler lock, keep cylinder pins in place by usi 
© piece of tubing or rolled-up sheet metal to 

the plug out. Turn plug slightly for easy removal 


‘A LARGE, EMPTY ADHESIVE-TAPE CONTAINER 
will serve as a convenient dispenser for obsorb- 
ent cotton. Keep the contents clean by opening 
container only enough to take out what is needed 
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SHIPSHAPE 


DOOR FRAMES 


SURFACE 
DOOR 


fing should be fastened with screws ins 

cut into the robbet. On a nonrabbe! 
it is necessary only 
spring to that face against which the door closes 


WHEN NO HOT PAD IS AVAILABLE, hot utensils 
may be set upon a loop of the asbestos-covered 


connecting cord of an electric table stove, but 
this should be done only as © temporary expedient 
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Fig. |, A fireplace setting 
like’ this is @ delightful spot 
in which to entertain guests 


Outdoor 
Fireplaces 


DESIGNS BY CARL T. SIGMAN 
AND WILLIAM J. WARD, JR. 


HY not go picnicking in your own back 

yard? Outdoor suppers are a delightful 
variation from more prosaic modes of enter- 
taining, and one that guests and hosts alike 
enjoy. Charcoal-broiled steak, served around 
the glowing embers of an open fireplace, has 
a flavor few can resist, especially when appe- 
tites have been whetted by the fresh air and 
the piquant aroma of food cooking over live 
coals. The evening meal, too, is doubly enjoy- 
able when eaten in the quiet of the garden 
during the long summer twilight. 

A fireplace in the garden makes it possible 
for these occasions to be largely impromptu, 
eliminating the delays, long preparation, and 
fatigue of conventional picnicking, as well as 
the journey home after the day's fun is over. 

The choice of a fireplace must be governed 
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more or less by its intended location. A 
corner of the garden may be a likely spot 
for one such as shown in Fig. 1. Fireplaces 
built against a dwelling, as in Fig. 2, may 
make use of the house chimney, provided 
that proper dampers are installed. If a 
separate chimney is built, it should rise at 
least two feet above the ridge of the nearest 
roof. A lesser height will result in down 
drafts that will blow smoke back through 
the fire box. 

‘When at all possible 
the fireplace should 
face prevailing wind: 
If this is not feasibl 
the chimney should be 
similar to the one 
shown in Fig. 1, with 
openings front and 
back, which will induce 
a satisfactory draft by 
suction. Avoid a loca- 
tion close to trees. Not 
only are these likely to 
be damaged by the 
heat, but they occa- 
sionally cause trouble- 
some down drafts. 

Some communities 
have rather stringent 
fire laws governing the 
use of outdoor fire- 
places, Ordinances mi 
require that the per- 


HALE ELEVATION OF 
ARCHED OPENING 
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mission of neighbors be obtained. It is 
therefore advisable, before going to any 
trouble or expense, to consult the authori- 
ties concerned. Local regulations may re- 
quire installation of a spark arrester, such 
as shown in Fig. 1 and Fig. 6, and this is 
an advisable precaution to take in any case 
in order to safeguard near-by trees, shingle 
roofs, and the like. 

The style of the fireplace and its con- 
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struction should by all means harmonize 
with the type of architecture prevailing in 
the neighborhood. Rustic fireplaces are 
ideal in rustic settings, but formal brick or 
stone designs are more appropriate to con- 
ventional surroundings. 

Brick, concrete, concrete block or stone 
may be used, but stone must be carefully 
selected because not all types will withstand 
severe heat. The shales, limestone, and 
sandstone are to be avoided, for they may 
chip or explode when exposed to fire; and 
as they absorb water, they are even more 
likely to do so if subjected to heat while 
wet. However, granite or other unstratified 
rock is quite suitable, and even porous stone 
may be used if the fire box is lined with 
fire brick. Such lining should also be in- 
stalled if the fireplace is made of concrete 
block or common brick. 

‘The dimensions shown in the accompany- 
ing drawings are based upon the use of fire 
brick 214” by 414" by 9", but standard 
sizes vary in different localities, and fire- 
box proportions may have to be altered to 
suit. the size of brick obtainable, The same 
holds true for concrete block, which may 
not be locally available in the size specified 


in Fig. 3, 

‘The fireplace shown in Fig. 1 is especially 
suitable for the corner of a garden wali. 
No fire-brick lining is provided for in this 
design, and for that reason fire-resistant 


rock must be used, All four chimney open- 
ings are fitted with spark arre: 
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hardware cloth (wire mesh). The sides of 
the fire box are built with ledges upon 
which the grates rest, and the upper grate 
may be pulled forward for conveniently 
placing and turning food, or removed en- 
tirely when no cooking is to be done but a 
roaring, companionable blaze is wanted. 
Cooking utensils may be kept in the tri- 
angular cabinets flanking the fireplace. 
‘The space under the benches is convenient 
for storing fuel. 

A fireplace built against the projecting 
breast of a house chimney is shown in Fig. 
2. It is, of course, necessary to make an 
opening in the chimney, and care must be 
taken to close the damper of the indoor fire- 
place before kindling a fire in the one out- 
doors. A fire-brick lining is specified. The 
design provides for a broiling grate, to be 
heated with wood, and, to one side, a duplex 
charcoal steak grill, anchored in the ma- 
sonry. The crane shown will be found con- 
venient for making stews. Cooking equip- 
ment may be kept under lock and key in 


Fig. 3. Concrete block is 
the material specified for 
this simple but efficient 
fireplace, in which a wood 
grate might be used instead 
of the charcoal pan shown. 
The combination top grills 
ond cooks at the same time 
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SECTION 


the cabinet at the right. Desirable counter 
space is provided by the tops of the cabinet 
and the fuel bin, and by two projecting 
ledges of the fireplace proper, which should, 
of course, be built of the same material as 
the house chimney. 

An example of the use of concrete block is 
shown in Fig. 3. Blocks 4” by 4” by 12” are 
specified in this design, but if this size is not 
obtainable the proportions may have to be al- 
tered somewhat. The fire box must be lined 
with fire brick, which may be laid face-to- 
face or edge-to-edge, the latter method re- 
quiring fewer bricks and reducing the size 
of the fire box less. A raised back provides 
shelf space for utensils. The combination 
grill and flat plate shown permits of both 
cooking and broiling at the same time. Al- 
though a charcoal pan is specified, a grate 
for burning wood may be substituted, but 
should be placed somewhat lower. A char- 
coal fire should be about 4” to 6", a wood 
fire 8” to 10", below the cooking surface. 
Although the fire could be built directly 
upon the floor of the fire box, a grate raised 
4” above the floor will insure a much better 
draft through the fire from beneath. In 
this design both grates are supported by 
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Fig. A. Plenty of shelf space and o hinged cooking 
thot moy be 
ore feotures of 
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id when the to be laid 


jont rock 


the 


metal lugs embedded in the fire-box lining. 

In Fig. 4 is illustrated a fireplace that 
may be built of porous stone, with a refrac- 
tory lining of fire brick. The cooking sur- 
face is a flat plate, which can be purchased 
as a ready-made unit. It hinges at the 
back on a rod set into the masonry, and 
may be tilted up when the fire is being laid, 
making it unnecessary to stoop. Many ex- 
perienced outdoor chefs prefer such a flat 
plate to an open grill. The fire-box lining 
is laid with two projecting courses of fire 
brick, upon which the wood grate rests, 
Broad shelves afford plenty of convenient 
space for utensils and other cooking equip- 
ment. 

‘The barbecue spit and fire-box unit shown 
in Fig. 6 may be purchased ready-made, or 
the design may be altered by using an open 
fire box such as shown in Figs. 3 and 4, 
‘The sink, with its gooseneck tap, eliminats 
the necessity of carrying water. Flag- 
stones, slate, tile, or even wood may be 
used for the top of the cabinet and the 
counter space around the sink. The chim- 
ney is fitted with a spark arrester. 

‘A proper foundation for the masonry is 
the first thing to be considered in planning 
a fireplace. For small ones in mild climates, 
a 6” thick “floating” mat or slab of re- 
@nforced concrete, poured over a well- 
tamped base of cinders or sand from 2” 
to 4” deep, will suffice. This concrete slab 
should extend 4” below the ground and 2” 
above, and should be reénforced with 6” 
galvanized wire mesh, from 10 to 16 gauge, 
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Fig. 5. How to build a charcoal pan is shown at the left, Concrete foundations prevent settling and 


cracking of masonry. Make spark 


or with 4%" to 14” steel rods laid checker- 
board fashion, about one third of the thick- 
ness of the slab from the top. One part of 
cement to 2% parts of clean sand and 4 
parts of gravel is a good mix for founda- 
tions. 

For heavy fireplaces, or in localities where 
the ground freezes deeply, concrete foot- 
ings should be used. These ought to be at 
least 10” deep, or, preferably, deep enough 
to extend below the frost line. 

A good mortar for ordinary brick and 
conerete block may be made by mixing one 
part of cement with three parts of clean, 
hard sand, and adding from 10 to 15 per 
cent as much lime as cement. Use onl: 
enough water to make the mortar wo 


ik 


easily. Some building-supply dealers 
ready-mixed cements, which require the 
addition of only sand and water. 

Mortar for fire brick consists of fire clay 


to which has been added enough water to 
make a workable mixture. Granite and 
other unstratified rock, which requires no 
fire-brick lining, should be bonded with a 
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mortar made of equal parts of cement and 
fire clay. This mix should also be used for 
nonrefractory masonry directly behind fire 
brick, which is subjected to a certain 
amount of heat. Joints in brick and stone 
masonry should not be wider than 
Joints in fire brick should be as narrow as 
possible—that is, 1/16” or less. Soaking 
ordinary brick in water before laying pro- 
duces a better bond. 

Chimneys should be no higher than neces- 
sary, although as mentioned before they 
should rise at least two feet above nearby 
structures to avoid the possibility of down 


drafts, Smooth flues make for a good draft. 
‘Terra-cotta linings are desirable in this re- 
spect. The cross section of the flue should 


be at least one tenth as large as the com- 
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bined areas of fire box and ash pit. 
For an open-front fireplace this 
proportion should be one eighth. 

There are a number of good 
grates, angles, grills and support- 
ing lugs on the market, as well as 
complete barbecue units and spits, 
so that the necessity for improvis- 
ing such equipment is not so great 
as it once was. Such ready-made 
parts simplify construction, but if 
it is desired to keep the cost down 
a little ingenuity will enable the 
builder to make good use of old 
stove parts, scrap material, and 
the like. 

One all-important warning is in 
place here: The temptation to start 
a fire in a newly finished fireplace 
is tremendous, but must at all costs 
be resisted. ‘The masonry should 
be allowed to dry for at least a 
week before it is subjected to heat, and only 
then further dried by means of a slow fire. 

Having water available is especially de- 
sirable if the fireplace is at some distance 
from the house. A weatherproof electrical 
outlet also will be found convenient for con- 
necting a radio, percolator, or lights. 

Outdoor cooking requires special tools. 
Figure 7 shows a very useful set, which can 
be made directly from these drawings. It 
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|. 7. These outdoor-cooking occessori 


con be made of 
or weld the ports together 


‘metal ond iron rod. Ri 


is a good idea to embed short lengths of 
iron rod in the masonry of the fireplace, as 
shown in Fig. 1, to hold such tools within 
convenient reach. A pair of asbestos gloves 
should also be available for handling hot 
utensils or other objects. 

Hardwood and charcoal are the best fuels 
for cooking. It is important to remember that 
cooking is properly done over glowing wood 
coals, not over burning logs. It is for this 
reason that maple, oak, or hickory are pre- 
ferred to softer woods, which burn to ashes 
much too quickly. It may take from one to 
four hours to produce coals for broiling, 
depending upon the depth of the fire re- 
quired and the size of the logs used. 

‘A good charcoal fire can be prepared in 
less time, and gives 
steaks a flavor that can- 
not be produced by other 
means, although it is 
claimed by some expert 
cooks that for broiling 
fish and chops oak coals 
are even better. 

Flat plates are some- 
times preferred to grills 
because meat can be 
cooked on them with less 
Joss of the juices. Which- 
ever is used, the meat 
should not be punctured 
with forks or knives dur- 
ing cooking any more 
than is absolutely neces- 
sary. Let it broil com- 
pletely on one side, then 
turn with gloved fingers. 
It is a good idea to keep 
a pair of white cotton 
gloves especially for this 
purpose. 
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ERE are the construction details of the 

built-in bar and cabinets for the base- 
ment recreation room illustrated last month 
(P. 8. M., May ‘41, p. 162). ‘This built-in sec 
tion is separated from the stairs by means 
of a %” fir plywood panel 4’ wide, braced 
with a heavy round post that rests on the 
top tread. The large panel has sixteen holes 
cut into it as a decoration: the inner edges 
of the holes, in this particular installation, 
were painted a bright red. 

‘The bar top itself is of solid mahogany, 
but maple or other hardwood could be use 
Access to the bar is through a hinged sec- 
tion in the upright part. The entire upright 
front of the bar is made of a 4” hard com- 
position board bent around ribs. This may 
be finished in any way desired, but in the 
original room was faced with leatherette. 

The back bar is a counter with a mahog- 
any top and locked cupboards below. Above, 
two cabinets are fastened to the wall. The 
wall under and between them is hidden by 
mirrors. The joint between the mirrors is 
covered with a fixed shelf for glasses, while 
above it are two plate-glass shelves sup- 
ported on pins in the sides of the cabinets. 
‘A fascia board covers the top, and so-called 
“lumiline” lamps are set into the space be- 
tween the cabinets. 
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Basement Recreation 


ILLUSTRATED BY JOSEPH ARONSON 
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By JOSEPH ARONSON 
‘Author of The Encyclopedia of Furniture 


HIS refreshment cart is a modern version 

of the old, but always useful, tea wagon. 
It has an unusually large amount of tray 
surface in three tiers, as well as a closed 
compartment, which may be locked if de- 
sired. Materials: 13/16” plywood, 1 pe. 164” 
by 28” for top, 1 pe. 1714” by 20%” for 
middle shelf, 1 pe. 1714” by 273/16” for 
bottom, 2 pe. 6%” by 23%” for sides, 1 pe. 
15%" by 22 11/16” for back, and 1 pc. 14%” 
by 2314" for door; 4 posts of solid wood, 
1%” square by 23%”; 2 pe. 7%” by 114” 
by 34” for top side members; 2 pc. %" by 
1” by 16%” for handles; 4 good quality 3” 
rubber wheels or casters; 1 pr. 2” by 2” 
broad brass butts (hinges) ; 1 bullet or cup- 
board catch; 1 cabinet lock; 1 knob. Any 
available plywood and wood may be used. 


n's own sketches of the cart, 
made of plywood, if available 


HANDLES SHAPED 
Our OF %" STOCK 


Build up the cupboard section 
by doweling the sides and back 
together, and dowel this to the 
bottom. Dowel-joint the other 
members. Note that the top 
panel is framed with two strips 
%" by 114”, and the end mem- 
bers of this frame are shaped 
bars, which serve as handles. 
Assemble the top like a tray and 
dowel it to the case and posts. 

Colored lacquer or enamel is recommend- 
ed for the finish, as such a piece is likely to 
be used in several rooms. A soft gray will be 
quietly harmonious with mahogany, walnut, 
or maple furniture, although many other 
shades might be suggested by the room fur- 
nishings. Whatever the finish used, a good 
quality wax applied over the final coat 
and rubbed down will be found to provide a 
considerable degree of protection against 
hot dishes, liquids, and alcohol. 
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NOISE CONTROL 
in the 


HOME WORKSHOP 


By EDWIN M. LOVE 


'HE whine of the circular saw and the 

buzz of the jointer are music in the ears 
of the confirmed home-shop enthusiast, but 
not so to his family in the living room, or 
neighbors beyond the fence. To them these 
machines are merely vexing noise makers, 
suffered in patience or railed against, ac- 
cording to the temperament of the individ- 
ual, Whether located in the basement or the 
garage, the home shop is a potential dis- 
turber of the peace, and it is up to the owner 
to keep its racket within limits. 

‘There are two points of attack—reduction 
of sound at its source and restriction of its 
passage through the walls of the workroom. 
‘There is little hope of eliminating the noise 
of a machine in action. A circular saw takes 
150 or more bites a second, and the wood 
being cut vibrates from these impacts like a 
sounding board. But criticism can often be 
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Loosely fitted insulation board be- 
tween the wall proper and false 
studs such os these will reduce 
noise leakage. Mineral or glass: 
wool padding may be used instead 


avoided by proper timing. 
Plan the work on a project 80 
that loud machines are used 
in the early part of the eve- 
ning, leaving quiet processes 
for later hours. Careful 
thought in this respect may 
save the trouble and expense 
of soundproofing. 

In many cases, however, 
tact alone is not enough. If 
light manufacturing is at- 
tempted, it is especially im- 
portant that noise leakage be 
limited. 

Sound is transmitted main- 
ly in two ways—by direct vi- 
bration and by air waves. An 
unbalanced machine, bolted 
solidly to the floor or wall, 
may set up vibrations that 
travel through the whole 
frame of the house. Air-borne 
sound waves, surging against 
thin walls and ceilings, set 
these members to vibrating 
like a drumhead, and they re- 
produce the sound outside. 

‘The average home - work- 
shop machine is remarkably 
well balanced, yet even a 
slight vibration, if trans. 
mitted to the floor and walls, 
may set up an astonishing 
amount of noise, The remedy 
is a matter of adapting to 
shop mechanism the familiar 
rubber mounting of an automobile engine. 
Try putting a block of sponge rubber under 
each foot of the machine, and tighten the 
bolts only enough to hold the base in place, 
as sketched. In a similar way machine 
stands may be sound-insulated by setting 
their casters into a slotted block cushioned 
in a wooden cup on a square of sponge rub- 
ber. If the machine tends to rock in service, 
substitute a more solid type of rubber. 

‘Tool boards or cabinets attached to ma- 
chine stands can be quieted by covering the 
supporting bolts with rubber tubing and 
using rubber washers under boltheads and 
nuts. Sheet-metal housings sometimes vi- 
brate with unpleasant sound effects, but 
can be damped by lining with 14" fiber insu- 
lating board, or a special asbestos sheet that 
may be cemented in or held with screws and 
sheet-metal washers. The same treatment 
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is effective for silencing ventilating ducts. 

Noise that cannot be prevented should be 
confined to the workshop. If the shop is in 
the basement, sound penetration through 
‘the walls is no problem. But the ceiling is 
another matter. In one of the drawings is 
shown a method of reducing sound leakage 
by building a false ceiling under the floor 
joists. It is hung without direct connection 
to the floor on 2” by 3” subjoists laid across 
the foundation walls. Whereas insulation 
board nailed to the floor joists proper would 
defeat the purpose by transmitting vibra- 
tion to them, insulation board fastened to 
such hanging subjoists, being free to vibrate 
independently, damps out much of the sound. 
If the cellar is too large to span with sub- 
joists supported only at the ends, support 
them between the walls by means of insu- 
lated hangers. These are made of 1” by 3” 
stock and 1%” insulation board in such a 
manner that there is no wood-to-wood con- 
tact between them and the ceiling joists 
proper. 

Still greater insulation efficiency may be 
obtained by the use of a mineral-wool 
blanket tucked between floor and ceiling 
joists, in addition to the insulation board. 

Ceiling light outlets can be extended by 
bringing wires down from them to boxes 
and fittings installed in the hanging ceiling. 


Insulating machine boses ond mou 
duce much noise ot its sour 
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Simple rubber-mounted caster 
cups keep machine stands from 
creeping, and absorb vibration 


166 


ing bolts with rubber 
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An attic workshop reverses the situation 
and requires a floating floor. As strength is 
necessary, 1” by 3” sleepers are laid over in- 
sulation board tacked to the floor, spaced 
about 16” from center to center, and a finish 
floor is nailed to these. Attics often have 
studded walls through which sound passes 
with ease, this being especially true of walls 
that are unplastered or lined only with thin 
wall board. Filling the spaces between the 
studs with mineral or glass wool will reduce 
sound leakage as much as 40 percent. 
‘More complete insulation requires a false 
wall built on 2" by 2” studs inside the parti- 
tion separating the room from the rest of 
the house, or even a floating wall all around 
the room similar to a floating ceiling. The 
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plates (horizontal members) are 
separated from floor and ceiling 
with strips of 14" soft-fiber insu- 
lation board, through which they 
are spiked. Leave 15” between 
plates and the wall. If the floor is 
concrete, insert insulation pieces 
in the space between plates and 
wall, in addition to the other pad- 
ding, and nail the plates to the 
wall. Studs are spaced 16" on 
centers to come between the old 
wall studs. Keep plate ends and 
end studs separated a little from 
end walls. 

A single blanket of insulation 
padding inserted between the two 
sets of studs should result in a re- 
duction of as much as 50 percent 
in noise transmission; a double 
blanket, 75 percent. The false wall 
is then preferably covered with 
14" insulation lath and plastered. 
If insulation board is used between the two 
sets of studs instead of padding, apply it as 
described in the following paragraph. 

Where a false partition is added to a ceiled 
or plastered partition, use 2” by 4” plates 
nailed as previously suggested, with 2” by 2” 
studs spaced 16” on centers. Stand sheets of 
¥%" insulation board between the floating 
studs and wall, as in one of the photos, 
overlapping the sheets 4”. They are left un- 
nailed. Lath and plaster complete the wall. 

‘What of openings? An ordinary window 
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Racks and cabinets fostened 
to machines are prone to act 
ing boards. Damp out 
ducing vibration by 
i 1g supporting clamps 
ond bolts with soft 
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will let through as much noise as walls, floor, 
and ceiling combined, and the inference is 
that if noise is to be confined, windows must 
be dispensed with in favor of artificial light 
and ventilation. If windows are to be re- 
tained, equip them with weather strips, set 
the glass in rubber or leather channels held 
with wooden strips, and install storm sash, 
leaving as much air space as possible be- 
tween inner and outer panes. Glasses of 
different weights help damp out sound. Glass 
bricks, if properly cemented, will serve 
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as fairly good sound insulators. 

Weather -strip all doors, and 
cover one or both sides with \” 
tongue-and-groove boards. The 
extra weight, as well as the thick- 
ness, goes far to deaden sound 
transmission. It will be necessary 
to set over the hinges and per- 
haps the stops, and a third hinge 
may be needed to support the 
weight. If sound persists in pene- 
trating an entrance, a vestibule 
with a second door may be added. 

Finally, fill all holes, even the 
openings through which pipes en- 
ter or leave the shop. If there is 
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enough clearance in the hole 
around the soil pipe, make a sleeve 
of insulation board and push it up 
into the hole, or use a piece of 
wool batt. Rock wool or similar 
material can be loosely tamped in if a sleeve 
is not practical, and is also good for plug- 
ging oddly shaped openings. 

This completes our discussion of equip- 


A floating floor will absorb much of the noise of an attic 


ping, lighting, and soundproofing the home 
shop. The next article in this series will 
contain some suggestions for those who wish 
to earn money by their craftwork. 


Sanding Disk Serves as Nonskid Worktable for Small Parts 


‘To HOLD small or delicate work for sanding 
or other operations—work that because of its 
shape or fragility cannot be gripped in a vise 
—a motor sanding disk may be used. Clamp 
it face up in a vise and lay the work upon it. 
Sand with a finer grit than that on the disk, 
using a block, as shown. A friction surface 
made by gluing coarse sandpaper to a piece 
of plywood may be used in a similar manner 
as a nonskid worktable—F.H. 
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1. With Mortising Chisel. (a) Mark length of mor- 
tise, and gauge its width from face side or edge, this 
width being equal to the thickness of the tenon the 
mortise is to receive. (b) The chisel used should be of 
the same width as the mortise to be made. Make cross 
cuts with chisel and mallet, starting near one end and 
spacing the cuts about 44” apart. Pry the chisel back- 
ward and forward to break the chips, and rake them 
out. (c) Work from end to end until the bottom is 
even. The depth should be a little greater than the 
length of the tenon, to allow space for excess glue. (d) 
Trim the ends to the line. 

2. With Auger Bit and Chisel. (a) Lay out as above, 
and draw a center line. (b) With an auger bit bore a 
line of overlapping holes to mortise depth. (c) Trim 
sides and ends with a chisel. 

‘Through mortises should be cut from opposite edges 
to avoid splintering. 
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For exploring rivers and inlets—ond when the wind dies down—an outboard motor is a useful auxiliary 


ex) 


OW that the hull of our 19° cruising 
sloop Whitecap has been planked, it 
will hold its shape and may be removed from 
the form and turned right side up. Before 
going further, it will be wise to give the in- 
side one or more priming coats of paint. 
‘The sheer line should be planed until it is 
perfectly fair, and then the breasthook, deck 
beams, and carlings may be installed. Sev- 
eral cross braces will be necessary to hold 
the hull in shape until the deck and cabin 
are in place. The curves of the deck beams 
may be laid out from the drawings. As the 
center line of the deck is perfectly straight 
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PART IV: 
HULL OF “WHITECAP” NEARS 
COMPLETION WITH ADDITION 
OF DECK AND CABIN 


By Bruce and Willard Crandall 


fore and aft, a cord or wire may be stretched 
from the stem to the center of the transom 
to aid in lining up the deck beams. The 
deck beams are screwed to the side frames, 
and in the case of the intermediate beams to 
cleats fastened to the battens. The curves 
of all the short deck beams can be taken 
from the curve of No. 10. 

Great care should be taken in fairing up 
the deck beams. The length of the short 
deck beams must also be such that the car- 
lings and the coaming assume a true curve. 
A %" by 1%” piece notched into the breast- 
hook and beams will act as a center deck 
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batten. This also must be properly faired. 

‘The deck may be either nailed or screwed. 
Doubling up the short deck beams will be 
necessary where joints occur in the plywood. 
If the deck is not to be canvas covered, be 
sure that these joints are made water-tight 
with plenty of marine glue. 

‘The coaming is screwed to the carlings 
and cut to shape as shown in the drawings. 
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ith of the cabin beams to suit the individual boat 


‘The approximate curve of the cabin beams 
is given in the drawings, but their lengths 
will vary slightly with the individual boat. 
They are fastened with screws to the 
coaming. 

A %" wide slot is cut through the keel 
and keelson for the centerboard well. The 
centerboard trunk is built as shown. Its ply- 
wood sides are first screwed to 1%" by 314" 
bed logs. Use marine glue on the joining 
surfaces. Next, what will be the inside of 
the trunk is painted, and the sides are fas- 
tened to the end posts with 114" No. 8 screws, 
spaced about 14" apart, plenty of marine 
glue again being used on the joining surfaces. 

‘The bottom of the trunk assembly must 
be perfectly shaped to fit the keelson, and a 
canvas gasket cut out, which, when soaked 
with marine glue, will make the joint be- 
tween bed logs and keelson water-tight. The 
bed logs are then bolted through the keelson 
with galvanized carriage bolts, at least six 


ions of the hull at stations Nos. 
se show the seam-batten con- 
in building the original model 
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The edges of the plywood deck are planed flush with planking and carlings, then sealed with resin sealer 


to each side, and the protruding ends of the © The rudder is made as in the drawings, 


end posts are sawed off flush from the out- 


with 4" 


vanized rods driven through at 


side of the boat. The whole assembly is various places to prevent warping. It will 
later braced to the bunks and cabin roof, _be attached to the sternpost with standard 


The importance of fairing the deck and 
cabin’ beams properly cannct be 0 

emphasized. It is o task requi 
core because any slight uneve 
be conspicuous offer the deck is added 


The curve of the short deck beams can 
be token from beam No. 10. To give 
additional support to the cariings and 
deck beams, it is necessary to brace 
them securely with diagonal supports 
at two or more points on each side 
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gudgeons and a %” rod. 

‘The mast step and partner should be 
cut out and installed as shown, and 
fastened to the frames and cabin 
beams. For strength and light weight, 
the partly hollow mast preferably 
should be of Sitka spruce. It should be 
solid as far up as the boom fitting, at 
the top, and at the point where the 
tangs are fastened. Assemble the mast 
with resin glue or casein and hold it 
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The assembled centerboard trunk must be fitted 
Ison, to which it is bolted. 
Above at right, offer the rudder is cut to shape, 
tly streamlined 


accurately to the ki 


the oft and bottom edges are 


Tho mast step and corresponding 
mast partner should be installed 
before the top of the cabin is 
completed. Their dimensions ore 
given in drawings ot right above 


Right, holes are bored so that 
the portholes can be sawed out. 
Notches or rabbets are then cut 
to hold the glass, which is 
tained with plywood fram 
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lan and details of mast ond boom. It is odvis 


tightly together at all points with clamps or 
some sort of form and wedges. No screws 
or other fastenings are needed. The boom 
may be made in either of two ways as 
shown in the drawings. 

‘The cabin top is 4” plywood, and what is 
Jeft over will be sufficient for the bunks. The 
cockpit seats and bunks may be arranged as 
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oat can carry more convas than this, so an alterna! 
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ble to have the sails made by @ professional, 
‘soil plan will be given in the next issue 


desired. Left-over material and planking 
will serve for the floor boards. The sheer 
molding is screwed to the frames with 114” 
No. 8 screws and should be put on carefully 
to assure a pleasing appearance of the sheer 
line. This completes the hull, which is now 
ready for sanding and painting. 
(To Be ConCLUDED) 
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NE or more of these miniature car- 
nival rides will convert an unused 
backyard or lot into an unrivaled play- 
ground for children. Secondhand lumber 
may be used to keep the cost low. Di- 
mensions may be modified as necessary 
to suit the available materials. 
Leg-Power Merry-Go. The riders take 
turns at pushing, but can jump aboard 
once the platform is in motion. A local 
garage or machine shop can make the 
pivot shaft and countersunk plug, the 
latter with a centerdrilled oil hole. The 
edges of the platform and well opening 
are padded with old garden hose. Horses 
are of 1%” outdoor plywood, brightly 
painted. The canopy may be replaced by 
a large beach umbrella. A portable radio 
enlivens the fun with music. If space is 
lacking, the diameter can be reduced 
and the various parts scaled down to suit. 
Roll-Coaster Ride. This can be built to 
fit available space. The car rolls on four 
skate wheels, side thrust being taken by 
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two greased hardwood blocks. Screw 
these fast from the inside and round 
the outer corners well. The starting 
platform may slope slightly toward the 
rear to allow riders to mount in safety, 
the track being blocked so that the car 
cannot fall off backwards. Check the 
angles between rail sections for clear- 
ance against the wheel blocks to make 
sure the car will run smoothly. 

High-Boy Seesaw. This new teeter- 
totter design combines a high ride with 
a low center of balance. Two planks 
are joined by means of side members 
and rigidly held by long bolts passing 
both under and over them. Sections of 
an old tire serve as bumpers, and riders 
cannot hit the ground as on the con- 
ventional seesaw. 

Dos-i-Dos Swing. ‘The pantagraph 
principle applied to this design keeps 
the seat and foot rest always horizontal. 
Riders will find it easy to set the swing 
in motion, Galvanized pipe and two 
threaded steel rods form the upper 
bearings. The seat and foot-rest bear- 
ings are bushed with brass tube. Ding- 
onal strap-iron braces prevent side 
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TO HOLD SHOWER CURTAINS snugly 
against the edge of the tub ond prevent 
water from splashing out upon the floor, 
there is now on the market an ingenious 
retainer consisting of o clip attached 
to a small but powerful ber magnet. It 
will hold on ony bathtub made of fer- 
rous metal, even though the latter be 
coated with enamel or porcelain. Photo 
below shows comparative site of ports 


176 


HOUSEHOLD 


cleaner to remove even 
dirt ond lint. Pressure on 
the extension-tube handle lowers an i 
ner nozzle, which concentrates su 

upon a small are general cleaning 
the outer nozle is used, Hinged to the 
handle, it always lies flat ond may be 
used even under low furniture havin 

floor clearance of less than two inches 


THE VELVET PRESSING BOARD above makes it easy to 
n out wrinkled velvet dresses without steaming. This de- 

consets ofa piece of heavily podded canvas Krom whlch 
project hundreds of tiny wire bristles one eighth of an inch 
long. The velvet is placed nap down upon these and ironed 
The bristles cannot horm even di ite. 
matting of the nap such os would occur 
ned against smooth surface. A special 
brush is available to clean the bristles of lint after use 
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for the Household 


GUMMED RUG BINDING, costing but @ few cents 
@ yard, affords o simple way of repairing frayed 
carpet seams ond edges. I 
‘as shown at right, and the bond 
by washing. No water or adh 
Available in green, blue, black, wine ond 
shades of brown, it may also be used for 
rug cushions or repairing paper or fabric articles 


attached by ironing, 
not affected even 


‘A NEW BUTTER CONDITIONER is now featured 
in cortoin refrigerators, 
art 


correct consi 
that it may be used immed 
A door seals out odors, and 


MADE OF ALUMINUM, this new baking aid not only 
sifts flour any desired number of times without the 
ute of extra containers, but olto thoroughly mixes 

reversed by 
2 twist of the handl assembly turned: 
upside down. Both covers have measuring indications. 
Its construction makes the sifter very easy to clean 


~ 
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Horse-Head 


Book Ends 


By HOWARD MUNNS 


ARVED horse heads make these wood- 

en book ends especially appropriate for 
a man’s room, although they are equally 
suitable for use in library or living room. 
‘The heads themselves are a challenging, but 
not too difficult, project in hand carving. 
Those illustrated were made of mahogany; 
the book ends proper of primavera, a warm, 
straw-colored South American wood. Wal 
nut could be used for the heads, and nicely 
grained maple or satinwood in place of prim- 
avera. 

The curved blocks upon which the heads 
are mounted should be band-sawed from 
four thicknesses of %” stock glued together, 
and dressed down %4" on each side to a final 
thickness of 214”. Clamp to the base and 
back, and drill for screws as shown. The 
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upper screw holds the head in place. 

In carving the heads, a beginner will 
do well to use cardboard templates. 
Mark the profile of each head upon a 
block of 1%" thick mahogany. Have 
the grain run parallel with the ears in 
order to leave these as strong as pos- 
sible. Cut out the blocks on a band saw, 
outside the line. Draw a median or 
center line around the blocks, and mark 
the template lines across the top and 
sides. 

Start carving on one side of a head 
only, leaving the other flat as a refer- 
ence plane for the templates. Refer 
to the photographs when shaping the 
sides. Finish one side completely be- 
fore starting the other, then carve so 
that the head is symmetrical when 
viewed from the top and front. 

In carving, remember that the widest 
part of the head is just behind the eyes. 
‘The head tapers from there to the nose 
and, less sharply, from the eyes to the 
ears and back of the head. The top of 
the nose is a narrow ridge, broadening 
to an almost flat surface between the 
eyes. Under each eye is a definite ledge 
which ends abruptly at a point one- 
third of the distance between eyes and 
nostrils, as shown by template II and 
in the side views. 

‘The mane is carved with a V-gouge— 
on one side only, of course. Make the 
lines long and flowing, starting at the 
bottom and ending at the top center line 
of the neck. Use an informal, realistic 
treatment. Allow a few strands to lie 
over the main mass of hair. Stain the 
mane and forelock a walnut color. The 
head proper may be darkened, if de- 
sired, with mahogany oil stain. 

‘The head should be sanded to an ac- 
curate fit against the curved block, ‘This 
is best done on a power sander. Assem- 
ble head and body parts with glue and 
fasten with screws. To increase the weight, 
one or more 4" holes may be bored into the 
base from the back and filled with molten 
lead. 

Finish both bodies and heads with two 
or three thin coats of white shellac to 
which has been added just enough orange 
shellac to produce a warm tone. Rub well 
with very fine steel wool between coats. 
Apply paste wax all over, allow it to dry 
for a few minutes, and polish to a satiny 
luster. 

The screw holes may be plugged, or felt 
may be glued to both the bottoms and backs 
to conceal the screw heads and protect 
books and furniture. Surfaces to which 
felt is to be applied should not, of course, 
be waxed. 
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(CROSS SECTION, BOTTOM AND COVER 
Va" MAHOOANY, 314" BY dle. BOTTOM 


‘SLUED ON, TOP HINGED. Pewter Salt-LDish Set 


WORKING TEME: 


PEWTER SALT-DISH SET. Collectors are on the 
alert to find antique salt-dish sets, but any 
amateur craftsman can make a decorative 
one of his own from pewter. ‘The dishes are 
hammered from 18-gauge over a tapered 
maple block. Care should be exercised not 
to allow the metal to buckle. Trim the 
edges and bend the handles back. The salt 
spoons are hammered, bent to shape, and 
smoothed with a file. A pair of dishes, if 
packed in a neat box, make an attractive 
wedding gift. Average time, each salt dish, 
% hour; each spoon, % hour; box, 2 hours. 


PIPE SMOKER’S ASH TRAY. Turn the tray to 
shape and remove it and the faceplate to- 
gether from the lathe. Mix plaster of Paris 
with water to which a little vinegar has 
been added; the consistency should be a lit- 
tle softer than putty. Pack the plaster 
tightly into the tray. Mix some fresh plaster 
to fill out the dovetail groove around the 
outside. Cut a large cork in half and glue 
‘one piece to the knob in the center of the 
tray. Clamp until the glue is dry, then 
remount the faceplate on the lathe, turn 
the plaster lining smooth with a gouge, re- 
move excess plaster around the groove, and 
turn down the cork. Sand smooth and finish 
the wood as desired. After being used, the 
plaster lining turns brown like meerschaum, 
Craftsman's time, 214 hours; beginner's, 
3% hours. 


five projects req 
‘yet the finished articles are both 

The shelf ot the 
for example, con 
ma single board 


top of the facing p 
be jig-sawed entirely 
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CEMENTED ON 


PACE CIOT Mur 
HOLES 45° ADART 


Nautical 
Match 
Hol. der 


ONE EVENING 


NAUTICAL MATCH HOLDER. This salty lit- 
tle piece can be turned from any nicely 
grained hardwood. Shape the outside 
of the cup between centers, then mount 
on a screw center or faceplate to turn 
out the inside. The two parts may be 
fastened with a single countersunk 
screw or glued together. Spokes are 
turned four at a time and spaced 45 
deg. apart. Varnish and wax inside and 
out, A design cut from copper or thin 
plastic may be added. Craftsman’s time 
(not including design), 2% hours; be- 
ginner’s, 4 hours. 


SCROLL-SAWED SHELF. Both the shelf and 
its supporting brackets are cut from 
one piece of wood 14” by 6” by 29”. The 
parts are assembled without glue, dow- 
els, nails, or screws. Black walnut was 
used for the shelf illustrated, but any 
wood'will serve. Craftsman’s time, 11% 
hours; beginner's, 24 hours, 


RACK FOR TOASTING FORKS. Early Amer- 
ican toasting forks, ladles, and similar 
long-handled antiques can be displayed 
beside the fireplace on this Colonial 
rack, The forks hang on brass nails 
set in the edge of the shelf, upon which 
a Betty lamp, candlesticks, or match 
box can be placed. Craftsman’s time, 
1%4 hours; beginner's time, 2% hours. 
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Seroll- ( ~ 
Sawed 
Shelf 


the pads are cut from 16-gauge 
aluminum with a jeweler’s saw, 
and the edges filed and further 
smoothed with emery cloth. For 
shaping, which is done against 
the smoothly cut end grain of a 
maple block, a forming hammer is 
best, but a highly polished ball- 
peen hammer can also be used. 

The concave lily petals are 
shaped one at a time by raising 
the edges of each, bending them 
up to overlap evenly. 

‘Tools for chasing the veins in 
the pads may be made from brass 
or steel. Flatten the ends to blunt 
edges, and polish well with emery 


cloth. Sketch in the veins, and 
HAMMERED ALUMINUM with the chasing tools hammer 


FREE ESHE BPEGHM oiiino tmp block When the 
cut into a maple block. When the 

veins have been formed, turn the 

‘HEN not in use, this water-lily relish blank over and raise the edges of the pads. 


dish makes an attractive table center- Remove tool marks by filing, and clean 
piece, especially if placed upon a round the file after each stroke. Polish with emery 
mirror of suitable size. cloth and fine steel wool. Assemble with 


‘The twelve-petaled lily and the blank for an aluminum rivet.—Tom E. MOORE. 


«riveting - 


The center of the pad blank is 
not cut out, but only drilled 
for the rivet which ossem 
the ports. After chasing veins 
in the pads, hammer from the 
other side to raise the edges 


+ layout on 9°x12"piece 16-ga. aluminum « 
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a FACES 1 AND 5 


Fe Wasps to Lay Ort Cetagen 


FACES 2 ANDO 


FACES 3 ANT. 
be accurately cut. The 
markings may be incited 
and filled with enamel FACES 4 AND 


Curious Old English Game Revived for Home Entertainment 


‘Tis game, which is derived from one that The players are provided with counters, 
was popular in Old England during the beans, matches, or the like. To start the 
Christmas season, will entertain the entire game, each contributes a like number of 
family. An octagonal umbrella handle or these to a pool. The “Long Lawrence” ii 
similar object may be used for the roller, or rolled by each player in turn, If face 1 rolls 
it can be made of wood, bone, or plastic of uppermost, it is a flush, and the player takes 
any convenient size. The one shown is of the entire pool. Face 2 obliges him to put 
ruby plastic, 144” across the flats and 314” down two counters. Face 3 leaves the stakes 
long. Be sure the faces are of precisely unchanged, and the roller is passed to the 
equal width and each is at 185 deg. to the next player. Face 4 entitles the player to 
adjoining faces. The markings may be pick up a counter from the pool. The orig- 
painted, incised, or inlaid. Those on opposite inal names for the four throws are: “flush,” 
faces are alike. Craftsman’s working time “put down two,” “lave all,” and “sam up 
(wood), 114 hours; beginner's, 214 hours. one.” It adds interest to use these. 


See ey 


RUBBER-STAMP METHOD [METAL ETCHING—6] 


Where a rubber stamp is to be used in Brush the metal surface lightly with 
etching letters, designs, trade-marks and water to remove loosened varnish, ap- 
the like on metal, the following method ply the etching solution, and let it 
saves time: etch to the desired depth. The acid is 
Paint the metal with a thin, even coat best applied with a cotton swab, and 
of asphaltum varnish and let dry. Sat- should be carefully kept off fingers or 
urate a piece of blotting paper with lac- clothing. 
quer thinner. Press the rubber stamp For copper and brass, use clear 
upon it just enough to wet the printing commercial nitric acid. For alumi 
surface of the rubber; then hold the num, use one part water to two parts 
stamp firmly against the asphaltum-coat- muriatic (hydrochloric) acid. A mix- 
ed metal for a few seconds, during which ture of one part nitric acid and one 
the lacquer thinner will “cut” the var- part muriatic acid will successfully 
nish. If too much thinner is taken up on etch steel. 
the stamp, it will obliterate the outlines When the etching is complete, wash 
of the letters. A little experimenting will the metal and remove the asphaltum 
show the right amount to use. with kerosene or lacquer thinner. 
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Slide-Rest Shaper 


A TIMESAVING ATTACHMENT 
TO BUILD FOR YOUR LATHE 


This little shaper, mounted on the cross slide 
of 0 lathe, will finish many small parts that 
otherwise would require tedious filing by hand 


OUNTED on the cross slide of a lathe 
in place of the compound rest, the 
shaper attachment shown in Figs. 1 and 2 
will finish many small parts that require 
planing, shaping, keyway cutting, or slot- 
ting—work that ordinarily would have to be 
done by tedious hand filing in shops with 
limited equipment. It will also save labor 
in those types of tool, die, and model work 
that require the cutting of semicircles and 
square holes, or the shaping of internal 
gears, punches, dies, and other intricate 
work. The many uses to which this versatile 
accessory can be put in difficult shaping of 
these types will well repay the time and 
effort required in its construction. 
The first essential is a suitable worm- 
geared motor to drive the ram at the proper 
speed. This should be in the neighborhood 
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By Cc. W. WOODSON 


of, but not over, 200 strokes a minute. ‘The 
tool will work best at this or a lower speed. 
‘The motor shown was specially built and is 
not on the market, but a number of other 
motors quite similar to it are available. 
This type of motor is fairly expensive, and 
if a used one can be obtained the saving will 
be well worth while. 

With the motor on hand, work can be 
started on the pattern for the base. The 
motor output shaft should be located at right 
angles to the ram stroke, and the base 
shaped to fit the motor mounting. This pat- 
tern is cut out on the jig saw, the hole for 
the column shaft being sawed with the table 
tilted to provide the necessary draft. No 
core is necessary if the hole has enough 
taper to allow the pattern to be withdrawn 
from the sand. 
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‘The collar for the shaft end of the base is 
turned with a decided taper, both inside and 
out. It is glued in place on the base, and 
the hole sanded until perfectly smooth. The 
lug for the clamping screw is next cut out 
and glued in place. Sharp angle joints are 
rounded out with beeswax fillets run in with 
a hot rod. If this precaution is not taken, 
the casting may crack at these corners 
when cooling. 

‘The pattern for the ram is built up around 
a 13/16” block, and two %” pieces are cut 
to shape and glued to the sides. These pieces 
add a streamlined appearance to the ram, 
but the pattern may be simplified to a plain 
rectangular shape if desired. The ram could, 
in fact, be made from a solid bar of brass 
or steel instead of from a casting. When 
the patterns have been well sanded and 
shellacked, they are ready for the foundry. 

Machine work on the castings is started 
by chucking and facing off the base as 
shown in Fig. 3. This part is then clamped 
to a faceplate, Fig. 4, and the shaft hole 
bored to size. A light cut is next taken, with 
the piece held in the milling attachment, for 
the motor base. 

Holes are drilled for the ram-slide screws, 
the motor screws, and the clamping screw, 
the latter operation being shown in Fig. 5. 
‘The casting is split with a hack saw, Fig. 6, 
for clamping the shaft. One half of the 
clamping lug is tapped 5/16"-18 threads per 
inch, and the other half is cleared with a 
5/16” drill. The clamping screw is made 
from a %” steel bar turned to the dimen- 
sions in the drawings, threaded 5/16”, and 
finally bent to shape. 

‘The ram slide is built up from cold-rolled 
steel flats. In drilling the built-up guides, 
the steel shoe for the ram is clamped to the 
%” thick slide plate, and the guides are 
clamped firmly against the shoe. This makes 
a snug fit for the shoe and keeps the guides 
in alignment. Six holes are drilled into the 
%” plate for fastening it to the base. Either 


fillister-head or flathead screws will do. 
Figure 7 shows the base complete with the 
slide. 

In machining the ram, the casting is first 
chucked and center-drilled for tailstock sup- 
port. Then the end is faced smooth. The 
sides and bottom are machined with the 
part held in a four-jaw chuck, as in Fig. 8. 
‘This would ordinarily be done on a milling 
machine or shaper, but in the absence of 
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these machines the work can be done on the lathe. 
‘The slot for the sliding crank is cut with an end 
mill in the milling attachment as shown in Fig. 9. 
Care should be taken to have this absolutely smooth 
and straight, as any irregularities will prevent 
smooth operation of the ram. The steel shoe is fast- 
ened to the bottom of the ram with six flathead 
screws countersunk flush with the surface. A small 
hole is drilled and tapped for an oil cup, and the 
ram is ready for the clapper box. 
(To Br CONCLUDED) 
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Finished base and slide (above), ond two photos 


showing oper: 


‘are drawings of slide, ram, clapper, and crank 


‘ations in machining the ram. Below 


eel 


JUNE, 1941 


NEW SHOP IDEAS 187 


Efficient Squeegee Sweeper Keeps Workshop Floor Clean 


GRINDING LATHE CENTERS 


Precision lathe work requires that cen- 
ters be kept in perfect condition. Centers 
may be trued with a toolpost grinder as 
shown, Set the compound rest at 30 deg. 
See that the wheel runs perfectly true, 


The unfolded edge is securely locked behind the other. 
Sharp punch indentations help to hold the rubber strip 


‘Tints squeegee will be found excellent for sweeping 
up shavings and other workshop litter or spreading 
spilled liquids so that floors will dry more readily. 
A piece of 24-gauge galvanized iron is drilled and 
bent as shown, one edge being folded twice along the 
dotted lines and squeezed shut over a strip of heavy 
sheet-rubber packing. Make punch marks along one 
edge to further secure the rubber. On a disk or drum 
sander bevel the strip to a thin, flexible edge. Slot 


one end of an old broom or mop handle, 
insert so that the folded edge of the metal 
engages the slot, and fasten with a single 
screw.—BENJAMIN NIELSEN, 


Contact Point of Dial Indicator 


Plated for Greater Durability 


Cnome plating the tip of an indicator 
ball point, if it is not already so finished, 
will lessen friction between it and the work, 
add to the accuracy of the contact, and 
cause the instrument to last considerably 
longer—Rowext Ravcn, 


[LATHE WORK—13] 


| 
and adjust the center line of the | 
grinding wheel exactly on the center 
line of the lathe spindle. If the wheel | 
is too high or too low, the angle pro- | 
duced on the work will necessarily be | 
incorrect. Run the lathe at 
low speed and the grinder, | 
if possible, in the same di- | 
rection. Feed the wheel | 
back and forth across the | 
conical face of the center 
with the compound feed, | 
taking very light cuts | 
(0.002" or 0.003”). "Test with | 
center gauge. Remove the | 
sharp point with a touch of 
the grinding wheel. Pro- | 
tect the lathe ways from | 
grinding dust by covering | 
them with cloth or paper. | 
1 
1 
1 
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Wide Half-Lap Joints Quickly Made with Aid of Jointer 


MANY circular saws cannot be set for a 
sufficiently deep cut to make half-lap joints 
on wide stock, Usually the cut is finished 
with a handsaw, but if a jointer is available 
the work can be done more quickly as 
follows: Make the shallow cut across the 
grain on the circular saw in the usual way; 


SHARPEN TO 
KNIFE EDGE 


FILE THIN, 
AND BEND 


Thumb-Tack Lifter and Knife 
Ground from Nail File 


A HANDY tool for draftsmen and artists 
may be made from a small nail file as shown 
above. The notched end is used for prying 
up thumb tacks, and the knife edge at the 
pointed end for erasing errors and trimming 
Paper and tracing cloth—D. E. L. 


Length of Shaft Increased 
by Cutting and Welding 


INSTEAD of welding in an extra piece to 
lengthen a shaft that is short by only a 
fraction of an inch, cut it at an angle as 
below. Rotate one part to bring the longer 
sides together. The open joint thus formed 
is ideal for welding —WiLLiaM SWAN. 
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then set the jointer to the required depth, 
and feed the stock across the cutting head 
with a hold-down or push stick such as 
shown above. This removes all the waste, 
leaving the joint ready to be assembled. 
Note the saw cut in the partly finished joint 
at the left—R. 0, LISSAMAN. 


Delicate Lathe Work Gauged 
with Drawing Instruments 


DRAFTING dividers and rules are useful for 
gauging small precision parts. They may 
be used for both internal and external 
measuring, and are convenient for laying 
out faceplate work.—H. R. H. 


Drafting instruments are convenient for laying out 


and measuring small parts accurately in the lathe 
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‘A PICKER for out-of-reach cherries can be 
made in a few minutes. Insert one end of 
a long pole about 1” in diameter into the 
wooden plug from a roll of wrapping paper. 
‘A local store will usually furnish such a 
plug for the asking. Drive four or five fin. 
ishing nails part way into the plug to serve 
as teeth—DoNALD C. MCMILLAN. 


THIS REEL will hold the garden line taut at 
any desired length. Bend it to shape from 
%" strap iron, and clinch the ends under a 
nut threaded on the bolt that serves as the 
anchor, Mount upon the shaft, attach a 
Imob or spool for the handle, and finish 
with aluminum paint, In use, the shaft is 
driven partially into the ground and the 
line paid out and fastened at the end, as at 

‘A. The slack is then 
reeled in and the shaft 
pushed down until the 
anchor is firmly em- 
bedded its full length 
in the soil, which 
locks the reel, as at 
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FOR TRANSPLANTING, applying vitamin Bi, 
or watering roses without wetting the 
leaves, the gardener will find this irrigation 
bucket convenient. A 36” length of shower 
hose is connected to it by means of a \” 
pipe nipple as shown. Water can be supplied 
exactly where needed, or left to flow without 
further attention. When necessary to carry 
the pail, clip the 
hose to the handle 
with a spring 
clothespin. Use it 
also to shut off 
the flow of water 
when desired — 
G. C. Barr. 


Delicate seedlings can be watered safely by 
pinching the tube to control the rote of flow 


ROLLING GARDEN-TOOL HOLDER. This can be 
made from an old rack of the type used by 
storekeepers to display brooms. Four wheels 
from adiscarded 
baby buggy are 
attached by 
nailing the axles 
fast to the wood- 
en crosspieces, 
as at the right. 
—J. C, MURPHY. 
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ome The Minute Man 


By 
FRANK ZAIC 


Editor of the 
“Model Aeronautics 
Year Book” 


HIS little plane, ca- 

pable of flights of 

over 2,000 feet, can 
be built and launched in 
less time than is usually 
required to construct the 
fuselage of more compli- 
cated models. Its sturdy, 
simple design is an in- 
structive example of 
what can be done with 
lightweight and quarter- 
grained ("“C” cut) balsa 
sheets (see P.S.M., Dec. 
40, p. 198). 

In selecting the balsa, 
see that it is light and 
shows the speckled sur- 
ce which identifies "C” 
grain. Cut the fuselage 
and wing parts cleanly 
with a sharp blade to 
produce smooth edges. 
‘The dimensions of the 
fuselage cross braces 
should be taken from the 
numbered scale which 
appears in the drawings. 
Notice, in the detail of 
the nose, how the eight 
braces are offset for 
maximum strength. 
Spread cement carefully 
along the full length of 
the edges when assem- 
bling the fuselage. The top and bottom 
sheets are trimmed flush with the sides after 
the cement has hardened. 

‘The wing camber is obtained by moisten- 
ing the under surface with water, and allow- 
ing the single end rib to extend the camber 
along each wing. The sheet may at first 
tend to curve upward, but will assume the 
proper downward curve as it dries. When 
it is quite dry, apply broad streaks of ce- 
ment to the underside, as shown in the 
drawings. These are important. 

Cut the propeller blank from a straight- 
grained block of balsa, %" by 1%" by 8”. 
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All materials for this trim little ship cost less than half a dollar 


Because no model plane is better than its 
propeller, the builder is urged to read the 
instructions given in the article following 
this one. 

‘The freewheeling device shown in the 
plans operates in this way: The long hook 
is so fastened to the propeller that it nor- 
mally springs out of contact with the tri- 
angular hook on the motor shaft. After the 
rubber is wound, the hooks are engaged by 
hand. When the motor has been exhausted 
in flight, the propeller overruns the shaft, 
and the long hook springs free, permitting 
the propeller to turn upon the shaft. It is 
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Form the dihedral angle by elevating wing ti 


the center, and cement on the overlapping strip and fairing block 


en 


Propeller, detachable nose block, 
The hook on the propeller engages 
tension, springing free when #i 


LIST OF MATERIALS 


‘C” cut balsa 1/32” by 2” by 36” for fueslage 

Pe; “C" cut balsa 1/20” by 3° by 86” for wing and 

2 pe. hard balsa 1/16” square by 36” for fuselage 
braces 

1 pe. balsa %” by 144” by 8” for propeller 


1 


1 pe. balsa 4” by 1” by 2” for nose block and fairing 
block 


1 pe. 0.034” piano wire, 24” long, for landing gear 

1 pe. 0.020” piano wire, 3” long, for freewheeler 

8’ rubber strand, 1” flat (brown); 1 pair hardwood 
wheels, 1” diameter; 4 washers, 3/167; 2 shaft 
bushings, %” long; ‘cement, ceiluloid,’ bamboo, 
rubber bands. 

Estimated cost: about 35 cents 
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" and rubber motor. 
while motor is under 


important that there be no 
friction between propeller 
and shaft once the hooks 
are disengaged. A drag at 
this point may cause the 
propeller to act as a rudder 
during the glide, spoiling 
the model's performance. In 
the case of a small ship 
such as this, a dragging 
propeller may even cause it 
to spin down in a spiral 
dive when the rubber is ex- 
hausted. 

‘The motor consists of six 
strands of %” flat rubber. 
Form it by winding the rub- 
ber over two nails placed 
15” apart. Wet the ends, 
and tie with several knots, 
Lubricate the motor with 
glycerin before pulling it 
through the fuselage. 

‘The nose block is made 
of two parts cemented to- 
gether, its upper face being 
grooved for the rubber 
band which holds it to the 
fuselage. An eyelet is used 
for the shaft bearing. The 
fuselage shape shown will 
give the nose block an offset 
or down thrust of 1/16”. 
After test flights have been 
made, or when the motor is 
to be wound up for maxi- 
mum duration (700 turns), 
the nose block should 
given about 1/16” right 
thrust. Only experiment 
will determine exactly the 
correct amount. 

Before flying it under 
power, test the model's 
glide. Move the wing back 
if the ship stalls, or forward 
if it tends to dive. The rud- 
der may be warped if a 
circular flight is desired. 
After a smooth, flat glide 
is obtained, make a test 
flight with the motor partly 
wound, and correct the 
wing setting if necessary. 
Once the adjustments have 
been made, the ship should 
readily make flights of more 
than a minute's duration in 
calm air. 


Simpl dsturdi 
me the’ haynatie ef =) 


3 
sllzbalea design. Study the| 
plans before starting work 
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The Trick of 
Carving Good Propellers 


ODEL airplane meets 
are often won or lost 
by propellers. No 


matter how excellent the re- 
mainder of a model may be, 
@ poor propeller dooms it to 
mediocre performance. To 
obtain maximum results from 
a rubber-powered model, the 
“prop” must be hand carved 
and of the proper design to 
convert efficiently the power 
of the motor into flight. 

If you have been disap- 
pointed in your models, look 
to the propellers. The ma- 
chine-cut or semifinished 
Blank marked for cutting 4o proportions shown in the drawings. | type usually is of too high 
The shaft hole must be drilled true before any carving is begun —_a pitch, has insufficient blade 
area, and may be too thin to 
permit of shaping good ait 
foil sections, A beginner's 
very first hand-carved pro- 
peller may prove superior to 
the manufactured type. 

Follow the instructions 
step by step. Do not try to 
hurry, Be sure your knife is 
sharp, and the balsa block 
straight grained and without 
knots. 

Outline the propeller blank 
on the block to the dimen- 
sions given in the plans of 
the model in hand. Locate 
and pierce the shaft hole, us- 
ing a drill press or a guide 
block of hardwood in which 
a true hole has been drilled, 
Saw out the blank exactly 
n undercut and sandpapered to a concave surface. Ee Pine lines he portice: panic 
ing the propeller for balance after blodes have been of the hub may be cut out 
shape. Sand the upper camber to produce a true airfoil section now or after carving, if plans 

call for a narrowed hub. 

Begin by carving the un- 
der camber perfectly fiat, 
making no attempt to form a 
concave surface at this time. 
Draw a line along this fiat 
blade, one third of its width 
from the leading edge, and 
make a light cut along this 
line. Carve the narrower por- 
tion of the blade downward 
toward the cut. The depth of 
this undercutting is often 
shown upon the plans. It 
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should be equal on both 
blades before the wider 
portions are carved down 
to complete the camber. 
The curve formed may 
be checked by sighting 
against a ruler laid 
across the blade and run 
from tip to hub. 

Compare the two 
blades carefully. Rough 
spots are then removed 
by sanding lightly with 
2/0 sandpaper. Mean- 
while check the camber 
occasionally. Finish the 
surfaces with 6/0 or 10/0 
sandpaper. This com- 
pletes the work on the 
undersides. 

In carving the upper 
camber, avoid heavy 
cuts. Note the gradual 
taper toward the trailing 
edge and the thicker, 
rounded leading edge in 
the airfoil section shown. 
The thickness may be 
judged by holding the 
blade against the light. 
Bright areas indicate 
thin spots, which should 
not be touched until the 
surrounding surface has 
been carved down. The 
blade thickness of pro- 
pellers varies greatly ac- 
cording to the use for 
which they are intended, 
but should always taper 
toward the tips, the lat- 
ter usually being sanded extremely thin. 

Finish shaping the upper camber with 
2/0 sandpaper. Test the balance by insert- 
ing a wire through the shaft hole. If one 
blade is very much heavier, examine it and 
sand down excessively thick portions. Make 
a template of the blade shape to transfer 
it to one blade. Cut and sandpaper this to 
shape; then make a paper template of it 
for outlining the other blade. Trim to shape, 
but, before going further, balance the pro- 
peller and note the heavy side, which should 
‘be finished last. 

‘Now sandpaper the upper camber until 
a true airfoil section is obtained throughout 
the blade. The under camber should not be 
touched except at that portion nearest the 
hub. Check the balance continually while 
sanding. When both blades appear finished, 
check for thick portions and sand the upper 
camber of the heavier blade to balance. Oc- 
casionally one blade may be left slightly 
heavier to counterbalance a so-called “free- 
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pellers may be shaped when the blonk is sowed out, 
jess should be one half that of the propeller block 


wheeler” of the type attached to one side. 

Several coats of cement that has been 
thinned slightly with clear dope should now 
be applied. ‘This doubles the strength of the 
blades and provides a very smooth surface 
when properly polished. Brush on two coats 
and when dry rub down with No. 360A 
Carborundum paper, used wet. Apply two 
coats more and rub down again, then one 
or two final coats, sanding the last with 
No. 400A paper. Before waxing, cement the 
hub bushing and freewheeler or folding 
hinges in place. 

All propellers for rubber-powered models 
should fold or freewheel, assuring a longer 
and more stable glide when the power is 
exhausted. Freewheeling devices should 
allow propellers to turn upon the shaft with 
minimum friction. The hinges, hooks, wires, 
or other parts of such devices, which are 
subjected to a considerable strain during the 
motor run, should be well fitted and firmly 
cemented and bound in place. 
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Drip Collector Recovers Oil 
Left in “Empty” Cans 


A GARAGE owner in Akron, Ohio, recovers 
enough oil from quart cans, after their con- 
tents have been emptied into engines, to 
keep several small oilers filled for general 
lubricating use. Such containers always 
have a small quantity left in them, which 
can be drained off by means of a drip col- 
lector made from an old enameled lamp 
shade of the type known as an “RLM 
dome.” This is placed funnel-like over a 


bucket, and several clips bent from stiff 
wire are hooked over the rim to hold the 
upturned cans. If a shade of this kind is 
not available, a large funnel such as is used 
in drain pits will do—WALTeR E. BURTON. 


Holes Punched in Light Sheet Metal 


with Aid of Strap Hinge 


SMALL 


An ordinary strap hing} 
serve as a die for punching 
small holes in thin copper, 
brass, or tin. The hinge pin 
should fit without play to 
keep the two leaves aligned 
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HOLES can 
be punched in light- 
weight sheet metal 
with the help of a com- 
mon strap hinge. Bend 
one leaf of the hinge 
to close parallel with 
the other, and drill a 
hole of the required 
size through both. It 
may be necessary to 
bend the hinge pin to 
eliminate any play be- 
tween the parts. Use 
either a pin punch or 
nail set ground to the 
size desired, When the 
holes in the hinge are 
worn too large to be 
of further service, it 
is a simple matter to 
drill new ones else- 
where—E. A. BOWER. 
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Bent Handle on Aquarium Net 
Helps in Removing Fish 


AuMosT every one who owns an aquarium 
has sometimes torn up aquatic plants while 
trying to remove fish with a net. ‘This can 
be avoided by making a 90-deg. downward 
bend about 4” from the mouth of the net, 
and straightening the handle with another 
90-deg. bend as shown. This makes it easy 
to trap a fish against the glass side, as the 
offset handle clears the upper frame of the 
tank.—S. P, WIENER. 


Lampblack and Alcohol 
Polish Reflectors 


A PASTE of lampblack and alco- 
hol is excellent for cleaning highly 
polished metal reflectors. If no 
lampblack is at hand, simply hold 
a tin can over a yellow-burning 
acetylene or natural-gas flame, and 
scrape off the deposit. Mix with 
alcohol and rub on gently. After 
cleaning, polish the reflectors with 
a soft cloth—Roy ELTON. 
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Silent Mercury Switch Made 
from Auto-Cord Connector 


A NOISELESS automatic switch that will 
turn on a light when a door or lid is opened, 
for example in an automobile luggage 
compartment, a photo-printing box, or the 
like, can be made for a few cents. Plug one 
cap of an auto-cord connector with a stove 
bolt, pour in a small amount of mercury, 
and screw the cap fast, as shown below. 


s. if 


Replacing Worn-Out Contacts 
in Ornamental Push Buttons 


Ir Is often impossible to buy an exact 


Mount to close the circuit as desired.—B. N. 
duplicate of an ornamental push button 
that matches other house fittings. If the 


I ° 
contacts of such a button are worn out, 


WIRES CORD.CONNECTOR STOVE simply remove them, ream out the hole to 


| noe fit a midget pearl push button rather tightly, 
and press the latter into place. In this way 
MERCURY new contacts can be fitted as often as neces- 


i, sary. The decorative shell will, of course, 
aero ron switch “Orr” last indefinitely.—H. P, 8. 


CAN YOU FIND NINE 


‘Two electrical errors are shown in Fig. 1, 
one in Fig. 2, and six in Fig. 3, Can you 
find them? The answers are given below. 
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Home-Laboratory Experiments Show 


Hiow the Body Works 


LY RECENTLY has a camera been 

perfected that will adapt itself to light 
conditions with a self-adjusting iris dia- 
phragm, as the human eye has always done. 
‘The eye's amazing power of automatic 
focusing still defies imitation. Science has 
yet to duplicate marvels of mechanics and 


Iris diophragm of these eyes has closed down, in bright light 


whereas now the light is feebler, and the diaphragm hes opened up 


How Swallowing Affects 
the Human Eardrum 


Brow into the tube of the set-up 
illustrated, and a partial vacuum 
will draw the rubber membrane in- 
ward, Similarly, if a man holds 
his nose and swallows sharply, he 
will feel his eardrums snap inward. 
‘They will spring back when the 
nose is released, if the Eusta- 
chian tubes connecting them sow 
with the nose and throat are 
clear. Divers and sandhogs do 
this before going under com- 
pressed air. 


RUBBER DIAPHRAGM 
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chemistry that the human body constantly 
performs. But the simple experiments de- 
scribed on these pages will help to satisfy 
a person's curiosity about what makes him 
tick. ‘The final experiment shows how nature, 
in an emergency, allows a subordinate to 
act without consulting its superior, the brain. 


Your Own Eyes Act 
as a Light Meter 


Puorocrarnic instrument 
makers were far from the 
first to conceive a device 
that would register and ad- 
just itself to light changes, 
In the human eye, as in 
those of many animals, 
nerves cause the iris dia- 
phragm to close down as 
light increases, and open up 
as it dims, So accurate is 
this response that a new 
exposure meter provides a 
mirror in which the user 
can gauge the diameter of 
the pupil of his eye to get 
the right exposure, 


Apparatus illustrates the effect of air pressure on eardrum 
HOME SCIENCE 
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Valves in Veins Help 
To Keep Blood Moving 


AFTER PASSING through the 
arteries and minute capillaries, 
blood has lost much pressure. 
Squeezing movements of mus- 
cles around the veins, and tiny 
one-way valves within them, 
help boost blood back to the 
heart. To show this, cut two 
sacs of rubber from a toy bal- 
loon, and cement one edge of 
each to the inside of a bent glass 
tube. Connect the glass tubes 
with rubber tubing. Pour water 
into the right-hand tube, in the 
diagram, and it will rise to equal 
height at left. Squeeze the rub- 
ber tubing, and the water will 
flow only to the left, because of 
the valve action. 


NEARSIGHTED PERSON'S EYEBALL 
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How the Eye Focuses 
To Picture Distant 
and Near-By Objects 


A MAGNIFYING GLASS and a 
candle will demonstrate the 
principle of focusing, which 
the eye performs automati- 
cally. The nearer an object, 
the farther a lens must be 
from a screen to make the 
image clear. Consequently, 
muscles of the eye focus an 
image on the retina by 
lengthening the eyeball for 
near objects and by shorten- 
ing it for far ones. Some peo- 
ple have abnormally short 
eyeballs, which make them 
farsighted. They cannot 
bring near objects into focus, 
since the image is formed 
behind the retina. Others, 
with long eyeballs, are near- 
sighted and cannot focus on 
far objects because the image 
forms before the retina. 


199 


Dilating Diaphragm 
Pulls Air Into Lungs 


Toy BALLOONS, the top of 
a glass coffee maker, and 
glass tubing will demonstrate 
how. distending the 
phragm draws air into the 
lungs. Glass tubes from 
each balloon pass through a 
stopper in the neck of the 
coffee maker. Adhesive tape 
holds a rubber diaphragm 
over the large end. Normally 
the balloons hang limp, since 
air pressure inside and out is 
equal. But when the di 


phragm is pulled down, pro- 
ducing a partial vacuum, 
air drawn in from the outside 
expands the balloons. 
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Getting Food from Blood to Tissues 


‘To REACH the tissues from the digestive organs, dis- 
solved food travels via the blood stream. To show how 
it gets in and out, insert a glass tube in the small end 
of an egg, sealing it with wax. At the egg’s large end, 
break away enough shell to cover a penny, without 
damaging the lining membrane. Stand the egg in water, 
as at left. After several hours, water entering through 
the membrane will have forced the contents of the 
egg into the tube. The phenomenon is called osmosis. 


Reflex Action Pulls Hand from Fire 


IF A FLAME burns your finger, a sort of short-circuit 
called a reflex takes place. Faced with an emergency 
that cannot wait for instructions from the brain, the 
spinal cord switches nerve impulses from the finger 
directly to muscles that jerk the hand away. A switch 
operated by expansion of copper with heat will actuate 
homemade electric model of a similar “reflex.” 
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Illuminated Calendar Lists 
Week's Radio Programs 


‘To REMIND you when your favorite radio 
programs will be on the air, a rotating, in- 
ternally-illuminated calendar is now avail- 
able. Shown below, it is made of frosted 
glass with metal trim, and has spaces for 
listing programs for each day of the week. 


“Floating Needle Filters 
Scratching from Records 


THE SCRATCHING of a needle against a rec- 
ord, which so often spoils otherwise good 
phonograph reproduction, can be eliminated 
by using a new long-life needle that stops 
the scratch noises right where they start— 
in the needle, A point made of an alloy of 
ruthenium, osmium, iridium and rhodium 
(precious metals of the platinum group) is 


Loudspeaker Wit 
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in a Loudspeaker Is 


Diagram shows hook-up of 
Bie loudspeaker used in 
high-fidelity reproduction 
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Phonograph Arm Provides 
Adjustable Needle Pressure 


ANOTHER sTEP toward better phonograph 
reproduction is this pick-up, which has a 
frequency range of 40 to 6,000 cycles, and 
on which the needle pressure can be ad- 
justed from one to three ounces. This is 
accomplished with a sliding weight similar 
to that used on some types of scales, A 
calibrated scale on the pick-up shows the 
pressure exerted by the weight in various 
Positions. All moving joints in the unit are 
fitted with ball bearings. 


PROTECTIVE. 
SHE 
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POINT 


mounted in a shank that allows the point 
a “floating” motion. This sets up a vibratory 
movement and filters out the minute scratch 
frequencies without interfering with the 
recorded tones, This shank also protects 
the point from damage. 


Used for FM 


A LOUDSPEAKER within a 
loudspeaker is now manu- 
factured for use with high- 
fidelity equipment such as 
is found in frequency- 
modulation and television 
receivers. A small per- 
manent-magnet speaker 
mounted in the center of a 
15-inch diaphragm repro- 
duces frequencies above 
2,000 cycles, the larger 
one the low notes. With a 
proper amplifier, this out- 
fit can reproduce frequen- 
cies of 50 to 12,000 cycl 


201 


202 


You con @ record Goi id the 
suitcase phonograph to any portable radio 


By ARTHUR C. MILLER 


‘HIS SUMMER there will be thou- 

sands of battery-operated portable 
radios in use on beaches, in parks, and 
on picnics and excursions everywhere. 
‘They will range from the camera-style 
midget or “personal” radios to the 
“twenty-pounders,” capable of bringing 
in Europe on the short-wave band. 

This battery-operated ‘‘wireles: 
Phonograph was designed for 
use with these portable sets. 
As the name implies, the unit 
will transmit recorded sounds 
to the portable, through the 
medium of radio waves. The 
radio in turn reproduces them 
through the loud-speaker. No 
connections between the phono- 
graph and the portable are 
necessary. 

‘This combination of radio and 
phonograph will enable you to 
fill the interludes between radio 
programs that appeal to you 
with recorded dance music, 
symphonies, or whatever you 
wish. The volume control will 


Underside of the phonograph's Ma- 
sonite baseboard, showing transmit- 
ter, batteries, and turntable motor 
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Above, sketch of the set-up of the suitcase 
"wireless" phonograph, as shown in photo on 
previous poge. At right is wiring diagram 


make it possible to lower the sound 
of your music so that it will not dis- 
turb your neighbors, or turn it up 
to fill a room with music for dancing. 

Being light and compact (12 by 
8% by 4% inches) the phonograph 
can be carried along as easily as a 
small suitcase. It is entirely self- 
contained and self-powered. Two 
small batteries (similar to those 
used in the personal-type radios—a 
1%4-volt flash-light ceil and a 6744 
volt “B” battery) supply all the 
current necessary to operate the 
transmitter. The power of this 
transmitter is so small that it will not radi- 
ate signals beyond a few feet. It is the only 
type of transmitter that can be operated 
without a license under Federal Communica- 
tions Commission regulations. 

‘The transmitter uses a 1A7GT converter 
tube which acts as a combined modulation 
and radio-frequency amplifier. The electric 
impulses from the phonograph pick-up are 
modulated by the first and second grids of 
the tube. In a 1A7GT, or similar tube, the 
second grid acts as a plate. The modulated 
signal is then superimposed on the carrier 
wave, generated by the second portion of the 
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TURNTABLE 
MOTOR 


tube, and transmitted to the receiver, where 
it is amplified and transformed back into 
sound. 

‘The transmitter is tuned by a .00014-mfd. 
(or 140-mmfd.) tuning condenser and a 
standard four-prong broadcast coil. To cut 
down costs, the four-prong socket for the 
coil and the eight-prong (or octal) socket 
for the tube are both wafer types, inverted 
so that they can be mounted on the Masonite 
baseboard and used instead of the more ex- 
pensive molded socket. 

‘The suitcase into which the phonograph is 
fitted can be purchased almost anywhere for 
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; MASONITE PANEL 


2nurs(6/s2") 
(ON BOTH SIDES 
‘OF BRACKET 


Completed phonograph seen from above, with eight- 
inch ‘turntable. The seven-foot antenna is coiled 


less than $1. A spring motor can be picked 
up secondhand for about $2.50, or it may be 
ordered direct from a manufacturer. An 
eight-inch or smaller turntable must be used, 
otherwise a larger suitcase than is shown in 
the accompanying illustrations will have to 
be purchased. A Masonite panel 114%” by 
8%" is used for mounting the motor, pick- 
up, and transmitter parts. In the set shown 
here, the panel was left in its natural brown 
finish, since this blended with the brown- 
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Loft, detail of the suitcase, and above, a stage 
‘of mounting, before installation of the turntal 


striped covering of the suitcase, ‘The two 
batteries are strapped to the undersides of 
the panel with a flexible brass band %-inch 
wide, This will keep them from knocking 
about in the bottom of the case, and they 
may easily be replaced whenever necessary. 

To operate the phonograph, place the 
seven-foot antenna near the back of the por- 
table receiver (where manufacturers usually 
place the loop antenna), Then turn the 
transmitter on by means of the switch on 
the 500,000-ohm volume control, and tune 
the unit to some free spot on the receiver's 
dial by rotating the 140 mmfd tuning con- 
denser. Records can then be played on the 
phonograph, and will be heard over the set’s 
loudspeaker, 


LIST OF PARTS 


Converter tube, 1A7GT. 

Volume control and S.P.S.T. switch, 
% megohm. 

Crystal pick-up. 

Four-prong broadcast coil, 350 to 
565 meters. 

‘Tuning condenser, 140 mmfd. 

Octal and four-prong wafer sockets. 

Carbon resistor, 10,000 ohms, % watt. 

‘Mica condenser, 50 mmfd. 

‘Seven-foot antenna. 

Small, brown-striped suitcase. 

Masonite panel, 11%” by 8%". 

Midget “B” battery, 67% volts. 

Standard flashlight cell, 1% volts. 

Spring-wound motor with 8” turn- 
table. 
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Anything from short waves to the long-wave aircraft beam signals con be tuned in on this one-tube set 


One-Tube Short-<Wave § 


LL BANDS up to and including the air- 
craft beam signals can be worked with 
this one-tube receiver. The tube is a twin- 
pentode 1 operating push-pull d 
tector. Its output is sufficient to permit op- 
eration of a magnetic speaker on the broad- 
cast band when close to the transmitte: 
Two 1,5-volt dry ¢ 
rent, The tube 0} 
45 volts on plat 
results are obtained with 
. Two plug. 
tuned by two .00014-mfd. v 
densers, Any type of ant 
ugh with one longer than 20 feet a 
trimmer condenser may have to be used in 
the antenna lead for short waves. 


n plates an 


oils are us 


Above, top view: below, bottom view; and left, 
hook-up of the one-tube push-pull short-wave 
receiver. Two |.5-volt dry cells supply the 
‘A current: "B" current runs 45 to 90 volts. 
Any type of ontenna, ten to 75 feet, will do 
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Valentine photographs Jane Frazee, of Universal Pic- 
tures, with his 16mm. movie camera, Illumination: 
two photoflood lamps near camera and a baby spot 


Movie Lighting 
N to Rival Nature 


By JOE VALENTINE 


As one of Hollywood's top-flight directors 
of photography, Joe Valentine has seen 100 
film plays unfold before his cameras. These 
include all of Deanna Durbin’s pictures. 
Both on location and at home he experi- 
ments constantly with his 16-mm. home 
movie camera to discover better ways of 
lighting his sets at Universal Studio. In 
Too many lights "wash out" the the accompanying article he explains his 
subject's features for close-up methods in detail and tells how amateurs 
photography. Note the blanch- may improve their pictures by expert use 
ed look on Miss Frazee's face of ordinary lighting equipment 
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/F YOU are able to approach nature's per- 
fection in lighting home movies, you have 
wrought a miracle. Lighting requires more 

than the mechanical steps of placing your 
illumination at various points and cranking 
the camera, Through practice your eye 
should become accustomed to “see” light. 
This may be achieved by seizing every occa- 
sion to study the appearance of faces, as 
well as inanimate objects, under varied 
lighting conditions, 

‘When outdoors, note the position of the 
sun and how faces change appearance as the 
sun climbs toward the zenith. Similarl 
when you observe interesting lighting in- 
doors upon a face or object, always look 
for the source or sources; then study the 
reflecting surfaces. 

These accidental observations must not 
be considered as hit-or-miss arrangements, 
because they are the real lighting of nature. 
Your objective in photography by artificial 
light should, therefore, be to imitate and 
not falsify them. Unless you seek trick or 
so-called “effect” lighting, you can do no 
better than hold the mirror to nature. 

For best results, it is a good plan to make 
tests before proceeding to shoot several 
hundred feet of film. Hollywood directors 
of photography make exhaustive tests and 
shoot close-up after close-up of the stars 
before the picture starts. We shift our 
lights until we know exactly the effects 
you'll see on the screen. 

‘True, we have unlimited numbers of lights 
of all kinds available for our pictures, com- 
plete with scrims and “gobos” and diffusion 
materials. But don’t let our vast equipment 
dismay you, for you require only a fraction 
as much, You can get along for close-ups 
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Placing the 100-watt spot to act as a back light 
ever Miss Frozee’s head ond illuminate her hair 


with two floods and one spot, though I 
recommend six floods and two spots. ‘These 
will cover nearly any indoor scene you may 
wish to photograph. Cost will total less 
than $25, especially if you buy clamp-type 

floods instead of collapsi- 
ble standards. 

Let's suppose you are 
ready to film a sequence 
showing a pretty girl sit- 
ting on the davenport, 
What, you ask, is the 
secret of lighting her 
properly? Very simple, 
Place the lights so as to 
get balance, contrast, 
and roundness. 

These three elements 
are essential to the pro- 
duction of pleasing pic- 


In spite of 20 years’ profes- 
sional experience, Valenti 
isn't content to set up hi 
lights and let it go at 

He tries out various effects 
moving the key light from 
side to side around the face 
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able hair shadows may be 
cast down the forehead, or 
the nose may cast a shadow 
across the face. 

Double source lights should 
be avoided, because this type 
of lighting flattens the face 
and produces double shad- 
ows. It is much better pro- 
cedure to use a single-source 
key light, with a back light 
high-lighting the hair. When 
using photofloods at home, I 
place a pair of them along- 
side the camera about six 
feet from the subject, with 
the back light, in the form 
of a 100-watt spot, about 18” 
above and back of the head, 

For a full-length of your 
subject, when you need all 
the illumination possible, 
lights alone will provide the 
ed- roundness and soft shadows 
necessary for proper model- 
ing. When you move in for 
a close-up, the flat illumina- 


ct is posed before a window, it is necessary to toke 
of the illumination on the face and another 
ing into the window. The former should be one-fourth gr 


tures, and may be easily achieved by plac- 
ing two source lights near the camera and 
a back light over the subject. Remember to 
elevate all lights about 18” above the level 
of her head to avoid a washed-out appear- 
ance. 

If you have no baby spot available, flood 
lamps will produce excellent back lighting, 
provided only they are so placed that their 
rays do not strike the camera lens. The 
function of back lighting, of course, is to 
get a visual separation between the person 
and the background and produce high lights 
on the head and shoulders. Unless this 
light is placed behind the subject, undesir- 


tion and sharp shadows rob your subject 
of her beauty—or masculinity in the case 
of a man. Then you will need some diffusion 
to spread the light and yield better shadow 
effects. 

Any of several materials fitted tightly 
over the source lights will serve the pur- 
pose, depending upon the effect you desire. 
Small squares of silk, either white or black; 
or tulle, veiling, or netting, with meshes of 
varying diameters. Not long ago while 
taking a close-up scene of Deanna Durbin 
singing beside a piano, I tried several nets. 
One by one, these were scorched by the hot 
lamps, with the result that the yellow light 


/ESULTS of proper and improper lighting are shown 
in the accompanying four portraits of Jane Fra- 
zee, Universal Pictures featured player. 1. The key 
light is too high. Ugly shadow under the nose. Laugh 
lines accentuated, eyes too dark, no high lights in the 
hair. 2. Source light too far to the left side. Ugly 
shadow on forehead. Nose flattened and spreading. Chin 
disappears into neck. Bad shadows and circles under 
eyes, 3. Still definitely bad. More flat light, with the 
key light striking from the side. Too much fill light, 
resulting in a flattening of the face. 4. At last the 
young player's beauty asserts itself. Key light strikes 
from a point near the lens, with a back light illumi- 
nating her hair. Ugly shadows and lines have gone. 
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changed to brown and “dirtied” her face. 
Suddenly I hit upon the idea of try- 
ing ordinary black-wire window screening. 
‘Through it I was able to spread the light, 
yet retain the desirable shadows. 

While your primary photographic inter- 
est centers in people, experience will teacb 
you that lighting effects may also be created 
to heighten dramatic qualities. 

Your script, for example, may call for the 
heroine of your home drama to descend the 
stairs. You set up your lights and note 
she’s moving along a blank wall, which 
gives a monotonous background for other- 
wise interesting action. Simply place a 
small spot near the floor so as to cast 
shadows from the railing against that wall. 

You have seen excellent sun effects on 
the screen, of people moving among the 
lights and shadows of a curtained window. 
In Hollywood, we never rely upon the 
vagaries of the sun for effects when shoot- 
ing indoors, The formula to follow is sim- 
ple: Cut a piece of cardboard 16” by 20” 
in the shape of a window, drape two lengths 
of cheesecloth to resemble curtains, and 
place the make-believe window in front of a 
source light. By varying the distance be- 
tween light and “window,” you can cast a 
shadow of any desired size. 

Both in natural and artificial light, most 
amateurs generally overexpose their nega- 
tives. Therefore, until your eye is able to 
evaluate light, I advise the use of an ex- 
posure meter. For extreme close-ups, ex- 
cept when shooting toward a window or 
other natural light source, take the read- 
ing directly on the face, holding the meter 
perhaps 12” from the nose, but make sure 
no shadow is cast by your hand to change 
the light value. On a full figure, the entire 
field must be covered, readings being made 


For softening the light, mam 
may be used. Here Valentine is exp 
with a small bit of cellulose glass su 


on the figure and the background on both 
sides. Take an average of the readings. 

Suppose, now, you plan a sequence show- 
ing your subject against a window sitting 
in a chair or playing the piano. You will 
want the outside illumination, yet, except 
for a silhouette, desire her face to show 
up brilliantly. Place the lights as usual, the 
source beside the camera and a back light 
over her hair. Take a reading directly into 
the window, another on her face. Move the 
light in until the face reading is one-fourth 
greater than the window reading, as 125 
foot candles and 100 foot candles. This ratio 
will give the necessary balance and provide 
an effective picture, 
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COMBINATION PROJECTOR AND VIEWER. By an 
ingenious tilting arrangement, the projector 
illustrated below can be instantly changed to 
an image viewer. The film, projected on a 


DATING KIT. Prints may be dated permanent- 
ly with a new kit designed for use with any 
ordinary printer or printing frame. It con- 
sists of an overall border mask for negatives 
and a set of small tabs carrying dates. The 
date slips are inserted into slots in the large 
mask and changed as required. 


FLASH GUN FOR AMATEUR CAMERAS. Operating 
on the solenoid principle, the magnetic syn- 
chronizer shown at the left is intended for 
amateur photographers and professionals 
who are using amateur equipment. It is 
adaptable to all shutter speeds up to and 
including 1/500 second, and may be used 
with multiple lighting systems. The design 
is suited to cameras with Compur, Com- 
pound, Kodamatic, Supermatic, lex Acme, 
and Prontor II shutters. Special fittings may 
be obtained to adapt the synchronizer to 
cameras having other shutters than these. 


ground glass 7” by 7”, can be seen in broad 
daylight. ‘The case is heat-resistant plastic. 
Mounted Kodachromes, glass slides, and 
dental X-rays may also be projected. 
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LAMP-TO-SUBJECT DISTANCES for indoor 
photographs are easily measured with a 
cord which has cards or tags fastened at 
distances of 4’ and 7’ from one end. 
Each card bears printed exposure data 
for guidance in taking pictures under 
artificial light. 


E 


PEAR-SHAPED LAMPS, from 
the No. 4 photoflood to 
the PS-52,2,000-watt movie 
flood, can be focused to 
center the filament in the 
reflector of the lighting 
unit above. A positive-act- 
ing clutch yoke connects 
the housing through a 
swiveling device to the 
stand, thus affording a 
360-deg. field of focusing. 
‘The stand collapses to 18”. 
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‘A REVERSAL PANCHROMATIC FILM for 35-mm. miniature cam- 
eras is now available for amateurs who own small slide 
projectors. It is used like regular black-and-white films, but 
yields positive transparencies instead of negatives. 


FOR FLATTENING PRINTS, a sturdy, durable, and convenient all- 
metal press is now being manufactured, Its heavy plates are 
reénforced with channel irons. Enamel is used on the plates 


and handles to prevent 
rusting, while the 
screws are cadmium 
plated. Rubber tips 
keep the supports 
from scratching table 
tops, and springs hold 
the  plattens apart 
when not under pres- 
sure to permit easy 
insertion or withdraw- 
al of prints. A durable 
baked-on gray wrin- 
kle finish is used. 
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ZOOM ATTACHMENT. Many pro- 
fessional Hollywood trick shots 
can be approximated by the 
home movie maker with a new 
quick-shift zoom attachment, 
designed for the Filmo Turret 
8. It makes possible an instant 
shift from one lens to another. 
So-called “wipe-ons” and “wipe- 
offs" may also be effected. 
Moving the lens out of position 
at the end of a scene causes a 
wipe-off, while returning the 
lens to the original photo- 
graphic position creates a 
wipe-on. Other bizarre and 
picturesque shots are possible. 
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ROPS are an important aid to every 
photographer who seeks better results 
than he can get merely by “pointing and 

shooting.” Used with a little ingenuity and 

a judicious choice of camera angles, they 

ean add pictorial interest and drama to 

otherwise ordinary subjects. 

Here are a few suggestions by an expert 
in the use of props—Eyre Powell, of Los An- 
geles, Calif, who has been director of the 
Powell Press Service for 15 years, Thou- 
sands of his pictures have been published 
as evidence of his photographic skill. 

1, Note the question mark of chrysan- 
themums in the accompanying picture. This 
pointed up the query as to which of these 12 
Birls, selected from 3,000, would be crowned 


‘The numerals 41" might be similarly 
used to make an attractive graduation pic- 


ture. To stage this, string white flowers 
into two chains, one about 40° long, the other 


about 13’ long. Arrange them on a lawn 
as block numerals, bringing the ends near 
the camera close together, and spreading the 
far ends slightly to form a narrow "V." 


The figure stands on a support con- 
cealed by the cornstalks. Exposure, 
1/135 second at 4/11; film, Super 
Panchro Press. The shot at the right 
was mada on a dull day. Film, Panchro 
Press; exposure, 1/75 second at £/16 
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Place the subjects inside the numerals, and 
have them hold the chains up at the rear s0 
they slope down toward the camera's posi- 
tion, This helps “square up” the picture. 
Shoot downward at an angle of 45 deg. from 
the top of a 15’ ladder. Be sure to stop 
down to f/16 or smaller, increasing the ex- 
posure time accordingly, to obtain depth 
of focus and sharp detail. 

2, Objects of unusual size, such as tall 


Shooting upward streamlines the subjec 


corn, pr 
be shown in contrast to 
enhances interest in the other 


either by means of a 1 
four” sunk into the ground an¢ 
horizontal crosspieces. Let sor 
up and peer down from the top. 
picture from near the ground, 
across the sun. 
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e-winning hogs, or toy dogs, should 3 
nan beings. 
If it 
for example, bind about 18 stalks tog: 
and support them in an invisible manner 
two by acc 


Shoot the 
preferably 
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figure. Taken without o filter: stop, £/16; time, 1/135 second 


vaeation or outing pictures, the 
Each may be merely an old stump or a rock, 
corn, which your subject stands. Again 
ther shoot upward, from a position about two 


feet below the subject's feet 
panying picture of a 
pile how two cameramen 
eye level, a positi 
esired angle 
4. In most households can be found a 
large discarded picture frame, By placing 


Note in the 
rl on a wooden 
e shooting from 
n which here affords the 
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This subject wos "framed," but with pleasing re- 
the frame forward to avoid distortion 
from below. Clever 
ha 4" by 5° 
1. The posure was 1/135 second at #/16 


the subject so that his head appears within 
the frame, you can photograph a “living por- 
trait.” If the frame is large enough, a full- 
length portrait may be taken. Use gold 
frames for blondes, dark frames for bru- 
nettes. Remember to tilt the frame slightly 
toward the camera to avoid distortion and 
foreshortening of the top. 

For an interesting variation on this, have 
two persons face each other through a sin- 
gle frame. Place the camera slightly to one 
side of a line connecting the subjects, and 
focus for the frame. Arrange your sub- 
jects so that one appears to be a reflection 
of the other. 

5. When photographing youngsters, it's 
best to give them something to do. Have 
them playing around a miniature house, for 
example. Place the camera near the ground 
and shoot at a slight angle upward, thus 
dodging out the background. To avoid set 
expressions, let them play naturally. 

For best results, Powell says, pictures 
should be thought out carefully in advance 
of the actual shooting. Emphasize the cen- 
tral theme by avoiding “fussy” backgrounds, 
and “tone up” sky shots by using the K- 
filter. Finally, use fast film on such “deep” 
subjects as the flower numerals so you can 
shoot at moderate speed to arrest action, 
yet stop down enough to gain depth of focus. 


Children at ploy provide action aplenty. The low camera angle eliminates unwanted background 
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Portable Daylight Screen for Color Slides 


‘Tus folding daylight 
screen for showing col- 
or slides by rear projec- 
tion can be quickly 
made of easily obtain- 
able materials. In a 
cardboard mat 10” 
square cut an opening 
814" square, over which 
tape a piece of thin 
tracing paper the same 
size as the mat. Bind 
with tape carried well 
over the edges, 

The hood consists of 
three rectangles of 
black cardboard, each 
10" by 15". Bind all 
edges with tape, and 
with erépe-type adhe- 
sive paper tape fasten 
these three panels to- 
gether by the long 
edges as shown, leaving 
a gap of ” or more 
between the pieces so 
that the hinge action 
will have free play. 
‘With tape fasten one 
edge of the screen to 
the center panel of the 
hood so that, when 
folded flat, the bottom 
of the screen lies flush 
with the end of the panel. Before finally tap- 
ing the parts together, it is advisable to 
stand them up in their desired positions in 
order to check the hinge clearances. Allow- 
ance must also be made on the screen panel 
for the thickness of the tape hinge itself to 
assure proper assembly. 


Mode of low-priced materials, this ser 
ides throw brilliont images on it even in @ normall 


mn folds for corn 
ly 


Dimensions given may be proportionately 
increased if desired, but a smaller screen 
would not be practical for use with most 
commercial projectors. Slides must be in- 
serted in reverse position in order that they 
will appear correctly when viewed by rear 
projection—Roy L, PEPPERBURG. 


Tin Pan Used as Table-Top Tripod 
to Support a Small Camera 


A THUMBSCREW and a tilting head will convert a 
small pudding pan into a camera support for use on a 
table or for taking angle shots from the floor. The 
single hole required can be punched with an ice pick 
or even a nail. A washer should be used under the 
screw.—ARTHUR TRAUFFER. 


THUMB SCREW 
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Color Shot 


TAKEN WITH 


Pinhole Camera 


PINHOLE was used instead of a lens 

for taking the photographs from which 
the accompanying illustrations were made. 
One is a two-color reproduction of a winter 
scene taken on daylight Kodachrome with an 
exposure of two minutes. The distance from 
pinhole to film was 5”. 

The illustration at the right is interesting 
because the dark borders, top and bottom, 
are the bellows and lens flange of the cam- 
era, The bed of the camera, projecting into 
the foreground from the bottom, is in just 
as sharp focus as the Pony Express statue 
in the middle distance and the building in the 
background. This was taken on Panatomic X 
film at 2” with an exposure of four seconds. 

Black paper like that used in packing 
films may be used for a pinhole diaphragm. 


Everything is in focus in this view, from 
the lower fore- 
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This winter scene was tak 
Kodachrome by using a 
stead of a lens. It has be 
reproduced by a two-color proc- 
ess, but little has been lost 
copt a slight tint of red 
the distant chimneys ot 


A fine sewing needle (No. 
12) is held perpendicular- 
ly to the paper and rotated 
slightly until the point is 
through. The burr is then 
removed with a new razor 
blade, The Kodachrome 
was taken with a hole of 
this type. Thin brass also 
may be used, but for best 
results the metal should be 
chemically blackened. ‘The 
Pony Express picture was 
taken with such a pinhole. 
I mounted the pinhole 
in a broken down old plate 
camera, and used pins to 
. y sight along in order to de- 
termine the edges of the 
picture because there is 
not enough light to see an 
image on the ground glass. 
T have also used an East- 
man pinhole camera, which I changed into 
a wide-angle camera by curving the film one 
way around a semicircular block. The focus, 
of course, stays sharp.—WESLEY TILDEN. 
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On your own home screen—gorgeous full-color “stills”— 
with KODACHROME—at surprisingly low cost... 


OLOR “STILLS” — brilliantly gay 

and breathtakingly beautiful — 

are today’s No. 1 thrill among minia- 
ture-camera owners. 

With a Kodak Bantam f/4.5 or a 
35-mm. camera such as the Kodak 35, 
anyone can make these full-color 

“stills” with Kodachrome Film. They're 
enormously popular. As easy to make 
as black-and-white. And you'll be sur- 
prised to learn how little they cost. 


With Kodachrome, the initial cost is 
the whole cost—your finished trans- 
parencies, in slides which are all ready 
to project on your own home screen, 
are paid for when you buy your film. 
Your dealer will be glad to show you 
cameras loading with this wonderful 
ind to project a variety 
of sample ": for you with a Koda- 
slide Projector. . . Eastman Kodak 
Company, Rochester, N. Y. 


These Kodaks make full-color KODACHROME “stills” as well 
as pictures in black-and-white 


ton. Kouak 35 5 f/4.S-$21.50. 
Kodak 35 /3.5—$33.50; 
with Coupled Range Finder, 
$47.50. 


agg 


So small it fits the palm of 
your hand; fast, versatile, 
feasy-to-operate. A. precision 


For Projection ... 
Kodaslide Projector Model L 
—small, efficient, thorough- 
ly dependable, Complete 
with lens, lamp, and 1114-ft, 
cord—$18.50. 
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but oh so gentle 


‘TOUGH ON OIL-PUMPING » GENTLE ON CYLINDER WALLS 


@ When you start using foo many quarts of 
oil between changes—look out! You may be 
heading into an expensive repair bill, for oll- 
pumping often means that rapid cylinder wear 
has started. And that can be far more expen- 
sive than buying extra oil. 

At the first sign of oil-pumping 
replace your worn rings with Hastings Steel- 
‘Vent Piston Rings. They stop oll-pumping and 
check cylinder wear. Any good mechanic can 
install them—quickly and economically. 

Note to Used Car Buyers: Ask the dealer if it's 
‘SteelVent Reconditioned. W's a beter buy fits. 
HASTINGS MANUFACTURING COMPANY 
Hastings, Michigan = Toronto and Winnipeg 


>HASTINGS> 


STEEL-VENT PISTON RINGS 


IN CARS, TRUCKS AND TRACTORS 
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Gus Rescues an Amateur 


(Continued from page 144) 


He did another job of thinking, and then 
got out and connected a neon-pencil tester 
and asked the driver to start the engine. 
He held the pencil on the Number One plug 
and watched the spark. For a while it 
came through heavy and even. Then it cut 
out suddenly. The engine lost its momen- 
tum and stopped. 

Gus cussed. Then he reopened the di 
tributor, and went over its head very 
fully for a dirty contact or a crack that he 
might have missed on the first checking. 
He couldn't find anything. Next he took off 
the rotor, and just as carefully checked it 
for a loose or dirty contact between the con- 
tact spring and the brass brush. But the 
rotor seemed to be in as perfect condition 
as the distributor head. He cussed some 
more, put the rotor down on the still-warm 
manifold, and went on checking. 

Finding nothing wrong anywhere, he be- 
gan to replace the various parts. When he 
picked up the rotor he noticed that it wa: 
warm. Looking at it closely, he saw that 
a tiny hairlike crack had appeared across 
about three quarters of the width of the con- 
tact spring. 

Gus held the rotor away from the engine, 
and as it cooled watched the crack disap- 
pear. He put the rotor back on the mani- 
fold, left it there for a minute, picked it up 
again, and saw that the crack showed. 

“You'll be able to make your delivery 
tonight, all right, so the country's saved,” 
he told the driver. “Your engine will run 
as good as new as soon as I put on a new 
rotor—and that won't take a minute.” 

“That's swell!” the driver said. He picked 
up the rotor and stared at it. “But I don't 
see anything the matter with this-here gad- 
get.” 

“That's what fooled me,” Gus said. 
“There's a crack in the spring, but it closes 
up as soon as the metal cools. That's why 
your engine runs fine for a minute or so be- 
fore it stops. When the current flows 
through the spring it gradually heats it 
enough to make the crack widen out and 
leave so little unbroken metal that it can’t 
carry enough current to jump the gaps at 
the spark plugs. Get it?” 

“No, I don't,” the truckman admitted 
frankly. “And I'm blamed if I can see how 
a crack so little that most of the time you 
can't see it can lay out a whole truck.” 

Gus laughed as he started to put on the 
new rotor. “That's the way it is in this 
business,” he said. “A lot of the big troubles 
come from mighty small causes!” 
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You can silence the cat with a well-aimed 
slipper but that's small consolation if he's 
back tomorrow night. 

‘The same is true with your car. You can 
silence chassis rattles with ordinary grease, 
but not for long. 

What's needed is Marfak. Because it is 
made of highly refined, heavy-bodied oils 
scientifically blended, Marfak is a longer 
lasting, tougher, more tenacious lubricant. 
It sticks to its job long after ordinary grease 
has been jolted off or washed out. 

Drive in where you see the red and white 
sign: “Let Us Marfak Your Car,” and get 


Texaco’s famous 40-Point Chassis Lubrica- 
tion Service by a trained expert who works 
by chart and not by chance. 

Your car will ride like a new one, easier, 
quieter and you can forget about chassis 
lubrication for 1000 miles. 


TUNE IN FRED ALLEN 
Texaco Dealers invite you to enjoy 
Fred Allen in the full-hour program of 
the TEXACO STAR THEATRE... with 
KennyBaker,AlGoodman'sOrchestra 
and a great cast. Every Wednesday 
Night. Columbia Network. 9:00 E.D.T. 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD 
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YOU CAN TAKE IT! 


DUAL 8 MM 


Now comes the 
outstanding preci 
thell of making 
prices to fit your pocke 
Engineered into the Cinemaster are the three most 
needed essentials of successful color photography, a 
dependable exposure meter, accurate shutter speeds, 
and correct exposure over the entire picture area. 
Compactly built and trimly shaped, the Cinemaster 
E-8 handles with utmost 
finished in antique bronze, it is a camera 
proud tobe seen with, Examine it today! Ma 
dealers offer extended payment terms—which makes 
your Cinemaster even easier to own 


NO OTHER CAMERA ot ony price 
offers ail these features 


¢ 
ges Interchangeable £27, 
‘eiephoto ‘Lenses 


impro 

Spring Motor 

~ Focal Plane” Shutter «Takes 

Ail’ Makes of ‘Color or Bigck and 

Film, including the Economy 
UniveX Straight 8, 


Uxtvensat, Castexs Conronartox, 
Dept. ES-1, New York City. 


Send me illustrated folder which de- 
scribes the new Cinemaster Dual Sam, 


Name 


Adres 


E 
id 
i 


City state 


r 
} 
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planes, as well as a distinctive insignia 
painted on the planes, 

All the while he is perfecting himself in 
dogfighting and gunnery, the young pilot 
must also be developing as a formation 
flyer. He is now able to fly in complicated 
tactical maneuvers with his whole squadron. 

There is one maneuver which the pur- 
suit flyers perform to impress foreign dig- 
nitaries, and it demonstrates as well as any- 
thing the skill that these squadrons attain. 
“Sandwich fire,” as this maneuver is called, 
is the concentration of all a squadron's guns 
on a single ground target. 

‘The 18 planes are flying in three flights 
of six, each in flight front, one above 
another, The squadron commander is at 
the left of the top flight. ‘The two flights 
below trail a little behind, like steps. 

Now the squadron commander tilts his 
formation into a dive toward a three-foot 
bull’s-eye, far below. The steps straighten 
out into a solid curtain of gun muzzles 
speeding toward the target. As the planes 
dive, they are all converging toward a sin- 
gle point, drawing closer together. 

At 2,000 feet they open fire, with all ma- 
chine guns blazing away. At 1,000 feet, 
still firing, every one still holding true to the 
bull’s-eye, their wing tips are nearly touch- 
ing; the planes of Flight B, the “meat” of 
the sandwich, have planes scarcely more 
than two feet above them and two feet 
below. The pilot in Flight B cannot see the 
plane below him, can judge its position only 
by the planes on either side. In a split 
second more, all converging toward a single 
point, they would come together in a tan- 
gled mass of wreckage. 

At this instant the flight commander 
swoops his plane upward, in a left turn; 
and simultaneously his flight makes a simi- 
lar turn, swinging into string formation. 
Immediately behind them, but at a lower 
level, Flight B makes the same upward 
turn, clearing the way for Flight C to pull 
out of its dive. In less time than it takes 
to breathe, they are flying off to the left 
in normal string formation—echeloned right 
just enough to keep out of each other's 
prop streams. 

Such a living curtain of machine-gun 
fire is a horrible thing to contemplate, when 
you stop to think about its ultimate pur- 
pose. But with kids like Phil Cochran and 
Rush Willard you don't think about things 
like that. It is fast, thrilling sport. A pur- 
suit squadron is like a football team, only 
more s0.—HICKMAN POWELL. 
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Vent Hole in Small Grease Gun 
Makes It Easy to Refill 


BECAUSE the majority of small grease 
guns are made with only one removable end, 
it is almost impossible to fill them from 
grease cans that are provided with a pres- 
sure plate. When the grease is forced 
through the hole in the pressure plate, air 
in the barrel prevents the grease from en- 
tering and filling the gun completely. This 
can be overcome by drilling and tapping a 
3/16" hole through the casing at the nozzle 
end of the gun. The air then escapes as the 
grease enters. When the gun is full, a short 
machine bolt fitted with a thin’ leather 
washer seals the opening. The alteration 
does not affect the gun’s operation.—R. H. 
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Blueprints and Patterns 
for Cruising Sailboat 


ITH vacationing in the air, what 
better preparation could a boating 
enthusiast make for a glorious summer and 
fall than by building the POPULAR SCIENCE 
cruising sailboat pictured above? This 
beautiful craft is 19’ long, has a 7’ beam, 
and costs about $175 to construct. Weigh- 
ing 700 Ib., it can be carried on a two-wheel 
trailer, yet its small but comfortable cabin 
affords a real home on the water. Full-size 
patterns save time in getting started, and 
are drawn to order for readers within ten 
days at $3.50 the set. Blueprints are avail- 
able immediately at $1.25. The price for 
both blueprints and patterns is $4.75. 
Plans for other boats, an outdoorsman’ 
trailer, furniture, models, and other projects 
are also available. For a complete list of 
our blueprints, send a stamped, self-ad- 
dressed envelope. A partial list follows: 
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BOATS 
Camper's Utility Boat, 11° 2” long, canvas- 


‘covered, for outboard motor or rowing, 281-R .50 
Canoe, 16" ‘canvas-covered kayak; ean be used 
‘with sail, 192-195-194-R., 1.00 


Canvas-Covered Duck Boat, 13° 6* long, 270-1 
Crulsing Saliboat, 19° long, weigh 700 iD. 2s 


1.25 
. 9 9° oF ii” 6° long, 
‘Weighs 115 oF 160 Ib.. for motors from 3 to 16 
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Inboatd “Bout. "18) Tans, for, mo 
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Motorboat-Howboat, 13" long, decked hull, for 
tise With outboard or inboard drives, i47-H .50 
Same, 1434" long, 145-1 —- 30 
Same, 16 long, i40-F. 50 
Plywood Dinghy, 9" 7° ion, weighs’ 60 to’ 78 ib. 
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board’ motor,’ 337-388-F a8 
Racing Runabout, 38° atepiead hydroplane for out 
‘Board motor” 3 8 
Sectional Howboat,, 6" A" ion” two "sections: 
‘weighs 60 b,, ‘all-wood construction’ can ‘be 
Used with small outboard motor, SO-HIR.. 75 
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(OsK, famous fishing schooner, 17%" bill, 
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Monty, Sa 2 
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Hay “American Round-Top Stand, W0iA.— > oo 
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Charge of the Iron Brigade 


(Continued from page 125) 


that in the so-called boom year of 1929, the 
American machine-tool industry had pro- 
duced approximately $185,000,000 worth of 
machine tools. This dollar volume repre- 
sented the peak production since 1918, and 
therefore could be considered close to the 
maximum capacity of the industry. 

Almost immediately following this boom 
year, our machine-tool orders fell off rapid- 
iy, until for the years 1932 and 1933 our 
machine-tool production dropped to an 
average of $23,500,000—less than one 
seventh of the 1929 peak. This low volume 
did not change materially during 1934, when 
Germany began a high-pressure expansion 
program of her own machine-tool factories. 
‘That year Germany doubled her machine- 
tool production, and continued her policy 
of doubling it from then on to 1939, when 
the United States, recovering from the de- 
pression, found an export market for $100,- 
000,000 worth of machine tools. Most of 
these were purchased by countries begin- 
ning a belated and feverish race to reéquip 
their arsenals and munitions plants. 

There are no reliable figures on Ger- 
many's machine-tool production for the 
year 1940, The American figures for the 
year just past, both export and domestic 
production, are a little more than double 
those for 1939—that is, American machine- 
tool production for 1940 reached $450,000,- 
000. It is a reasonable assumption that 
Germany's production did not increase in 
like proportion. And it is not guessing at 
all to say that the German high command 
was seriously perturbed by this unexpected 
doubling of American output. 

It is no longer a military secret how the 
American machine-tool industry stole a 
march on the German high command. In 
the first place, the American machine-tool 
industry—of which some 115 companies 
represent 80 percent of the total capacity 
of the country—is composed of compara- 
tively small factories closely bound together 
by common interests and a common pride 
in their basic importance to all other Amer- 
ican industries. If a manufacturer of shoes 
wishes to erect a new factory, he goes to the 
shoe-machinery builders for his equipment. 
But the shoe-machinery manufacturer must 
in turn go to the machine-tool industry for 
the necessary lathes and drill presses and 
other machine tools with which to make 
shoe machinery. Where does the machine- 
tool builder go for his machinery? Well, he 
either makes it in his own shop or calls on 

Continued on page 230, 
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wed from page 228 
his brother machine-tool makers to supply 
it. But the dyed-in-the-wool machine-tool 
builder takes pride in the fact that, in a 
pinch, he can make any machine he requires. 

The American machine-tool industry, as 
a consequence, has its finger on the pulse 
beat of industry the world over. Neither 
war production nor peacetime production 
can be planned anywhere about the shores 
of the seven seas without the American 
machine-tool industry being the first to 
learn of it. When war broke out in Europe 
in September 1939, the American machine- 
tool builders had long known it was in- 
evitable. Knowing the wretched condition 
of the French machine-tool plants especial- 
ly, they foresaw the grave danger menacing 
the democracies of the world. 

Fully a year before the invasion of Po- 
land, American machine-tool builders quiet- 
ly checked into the available supply of 
skilled mechanics and foresaw the shortage 
we are now facing. Acting on this knowl- 
edge, machine-tool plants all over the 
country expanded their apprentice-training 
programs in anticipation of the demand for 
skilled mechanics capable of maintaining 
the high standards of precision and work- 
manship for which American machine tools 
have always been famous, The success and 
extent of this training program is reflected 
in the fact that approximately half of the 
mechanics working in American machine- 
tool plants today have been trained on the 
job since September 1939. 

This foresight and initiative exhibited by 
the American machine-tool builders caught 
the German high command by surprise 
when it learned that American machine-tool 
production for 1940 would exceed $400,000,- 
000 instead of the inconsequential $200,- 
000,000 which German experts had pre- 
dicted would be the maximum for at least 
another year—when the war would be over. 

Now the German high command has 
received a new surprise. American ma- 
chine-tool production of $450,000,000 in 
1940 was no fluke. It is continuing to ex- 
pand at an ever-increasing rate, and it is 
freely predicted that the volume for 1941 
will reach $750,000,000, or even exceed it. 

Germany knows full well that a success- 
ful general can make all the mistakes in the 
book but the last one and still win the war. 
It is possible that the German high com- 
mand has made that “last mistake’—that of 
vastly underrating the productive: strength 
of the Iron Brigade of the American ma- 
chine-tool industry, now on the march! 
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WHETHER science is your hobby or profession—or 
whether you simply want to keep your knowledge 
of the world’s progress up-to-date, you will be thrilled 
by this sensational new volume. All the startling dis- 
coveries and inventions of modern science are here 
read before you in story and picture by five out- 
standing authorities—offered to you at a bargain price! 


Do you want to know how “3 Dimensional Movies” 
are made, projected and viewed by “polarized” light— 
how a military range-finder is operated—how the. spec- 
troscope tells what stars are made of—how the velocity 
of light is measured—how ocean depths are measured 
with sound echoes—and the answers to a thousand and 
one other scientific miracles? You will find them in 


VUIENUI 
‘On almost every page you will find a picture or diagram which 
ividly i sit gba ‘The Microscope Enlarges an Object 
vividly illustrates some marvel of Nature, or some miracle of rs ete, 


man’s conquest over Nature. Just to thumb through the nearly 
1,000 fascinating pages, examine the pictures, and read their 
illuminating captions, will give you, without effort, a bird's eye 
view of five great fields of modern science—THE WONDERS 
OF THE HEAVENS, or Astronomy; THE HISTORY OF OUR 
EARTH, or Geology; THE CONSTITUTION OF MATTER, 
‘or Chemistry and Physics; THE MARVEL OF LIVING 
THINGS, or Biology; and THE STORY OF MAN'S LIFE ON 
EARTH, or Anthropology. And when you read the interestis 
articles that go with the pictures, you will have the revealing 
answers to hundreds of absorbing questions about science and its 
applications in manufacturing, industry, and every day events. 


In the compound microscope, the 
powerful objective 

ena at the bottom 
forms an enlar 
Image of the ot 
Jeet, part way up 
the’ tube, 


‘and 


T. T. QUIRKE, Ph.D., Professor of Geology at the University of Illi 
nois, is responsible for the section of this great book called “Our 
Home, the Earth.” 

JOHN 'H. GEROULD, Ph.D., ond JAMES P. POOLE, Ph.D., of the Bi- 
ology Department at Dartmouth College, have edited the section 
on "The Marvel of Living Things.” 

CLARK WISSLER, Ph.D., Curator in Anthropology at the American 
Museum of Natural History in New York, has produced, es- 
pecially for this volume, a new section on Anthropology, or 
the science of man’s development on earth. 

CLYDE FISHER, Ph.D., Curator in Astronomy and head of the 
Hayden Planetarium, in New York, is responsible for the 
section on Astronomy, and also for a survey of the whole 
field of science. 

JOHN A. TIMM, Ph.D., Assistant Professor of Chemistry 


fysteries 
date account ever prepares 


the Sum The Moon, The 
Planets. Comets and Meteors, The Stars. 
How 
the Barth Began. fime and Tempera- 
ture. “The Crust of the Earth, The At- 
mosphere, Water in All Its Forms, 


Stone Age, Origis of City-States, Mod- 


The Marvels and Mysteries of 
Sclence ‘comes to" you in single, 
inrge, handsome volume 6 by 9 by 
1 Saches—bou a 
Toon red cloth 
Filtstamped. Bargain 
$255""Or- it you prefer, you can 
fave a specially sclected arteratt 
Binding. wery rich and. durable 
for eafy $1.90, extra 

Wh H. Wise & Co., 
30 'W. azn St, RY 


he Hmportance of the Atom, Heat. 
Sound. Light. Magnetism and Electricity. 


The Animal World. ‘Birds 
Fithes and Reptiles. Insects and Other 
Lowly Creatures. ‘The Plant World. 

Hu- 
Ore 


man Palacontology—Fossil Man. 
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PATRICIA MORISON 
Chesterfield’s Girl of the Month 
‘currently appearing in Paramount's 
“The Round Up” 


Yes, you will quickly like everything about 
Chesterfields. ..they're cooler and milder with plenty 
of good taste, You are entitled to all these things in 
acigarette and you get them in Chesterfield’s right 
combination of the world’s best cigarette tobaccos. 
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